
AMENDMENT OF SOLICITATION/
MODIFICATION OF CONTRACT

2. AIIIENDI,ENT,II OOFICAT|oN tlo. 5. PRo.TECTNO.(Lffi.D/f,)
3

ISSUED BY 7. ADMINISTERED BY (not'|er&oa r{€.n 6,

ASA/Goddard Space Flight Center NASA/Goddard Space Flight Center and
CIOES Procurement Office, Code2l4.2
Greenbelt, MD 20071

DCMC/Hughes - Los furgeles

Hughes Space and Communications Co.
PO Box 92919
Los furgeles, CA 90009

CODE FACIUWCOOE

98. DATED /iseE'TEn 1t)

108. DATED (SEE |TEM 13)

0U28t98
11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

l-l fn" 
"Uo.re 

numbered solbilatidl is amended as sot forth in n.m 14. The hour a.d dat€ spccmod for rccaid of Ofie6 l_l ir crfcnAea. D b not.d.nd.d.
OITors mual .ckn@ulda€ rocoi9l of Ihis am€ndm€nt D.iot lo the hout end date speciliad in lhc solicitalion or as am€nd6d. bv on of thc tolb^rim mclhod3:

(a) Bv completino hems E end 15, and tetumino f] copiec of the amendmenl: O) Bv acknorvlorrqim .eipigt of this rmondmanl on aech cow of thc olior
submitled: or (c) Bv *oerale loller or lelogram which includec a refe.enco lo lhe soticilatioo and emondmdil numbers. FAILURE OF YOUR ACKI.IOWLEDGEI,ENT TO
BE RECETVED AT THE PTACE DESIGT.IATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HqJR AND DATE SPECIFIED MAY RESULT IN REJECTION OF
YOUR OFFER. lf by virtue of this amendmenl you desite lo changa an ofiar already submitled. such change may be mad€ by tel6gr.m or letl6r, providcd ..ch lclgram

PAGE OF PAGES

x

8. MME AtlO ADORESS OF CONTRACTOR 6fc., s0€et corn ty. State, and Zip @)

9A. AIVIENDMENT OF SOLE]TATION NO.

1OA. i,IOOIFICATION OF CONTRACT/ORDER NO.

NAS5-98069

13. THIS ITEM APPLIES ONLY TO IVIOOFICATIONS OF CONTMCTS/ORD€RS,

hour end dale

TCOUNT|NG AND APPR@RLATION OATA (f t€q/uit€d/
BAIC: 427

A. THIS CFI,ANGE ORDER lS ISSUEO PURSUANT TO: (Se€cifv authoritv) THE C|.IANGES SET FORTH lN ITEM 14 ARE lvtAOE tN Tt-tE
CONTRACT OROER NO. IN ITEM 1OA

B. THE AAOVE NUMBEREO CONTRACT/ORDER lS [/lODlFlED TO REFLECT THE AOMINISTRATME CHANGES (such as chanses in pavino ofric..
Appropriaton dato, elc.) SET FORTH lN ITEM 14, PURSUANT TO TH€ AUTHORITY OF FAR €.103(b).

C. THIS SUPPLEMENTA AGREEMENT IS ENTERED INTO PURSUAI.IT TO AUTHORIW OF:

Clause 52.243-l C es Fixed Pric+-Alt. II
d. OTHER ( S9e,tv fvr.. ol trutit,r.atloo end eutt otltv)

E. IMPORTAI{T: Co.rtradot n i"nor, l-tr is raquired to sign this docum€nt and r6lum 3 copi€e to the issuing of,icc.

h?rtn all tamg and ot tha dcuhcnt r"l".crcld In hr6 9A d 104 a3 fDEr and

15A. NAME ANO TITLE OF SIGNER (lyry or Nnt)

14. d€scnolion ol amohdmonumodificetion (O,ganized bv UCF seclbn headtrus, irrcfuctrrc slicltatbicontact sutilect n'€,ner whe/€ leasible.)

This modification issues and definitizes Configuration Change Requests (CCR's) 41648,4171 and 6064 at no
change to the contract price.

Accordingly:

nIoeF:l frfi3lucontracrs
16A. NA ifE ANO TITLE OF CONTRACTTNG OFFTCER fype q Nnt)

Sandra Marshall
1 58. CONTRACTOR/OFFEROR

of pcrcn authon:ed to sgn)

7540-01-r52€O70

I6C. DATE SIGN€D

S lic/rc
STANDARD FORM 30 (Ror. 10-83)

Prescribed bv GSA

.IsC. DATE SIGNEO

aJ r r /+o""

158. UNITEO STATES OE AA'ERICA

"L .,r;i ):;Lt rl )0; u

PREVIOUS EDITION UNUSABLE



NAS5-98069
Modification No. 33
Page2 of2

l. In clause J.l LIsr oF ATTACHMENTS, make the following changes:

Change paragraphs 3.4.5.1-2,3.4.5.1.1-1 and 3.4.5.1.4-6 to reflect ti,re revised voltage
requirements stated in CCR 6064.'

Attachment H, List of Government Furnished Property

Change the S)fl Simulator date to February 28, 2000.
Add SXI Data Playback Unit with a date of January 15, 2000.

2. Replace the contract areas listed below with the enclosed revised pages:

Attachment H
3 pages

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the ccR's listed in Block l4 of page l.

END OF MODIFICATION

Attachment E Interface Control Document for the Solar X-Ra



CCR 4l7l and 41648 Mod 33

Attachment H

LIST OF GO\{ERI..{MENT FURI.{ISHED PROPERTY

August 26,1997



Attachment H (CCR417I and 41648)
LIST OF GOVER}IMENT FURT'.USIMD PROPERTY

ITEM (cFP) DATE AVAN,ARLE LOCATION
(solv)

Finite Element Models
Imager
Sounder
SXI

SCR
SCR
SCR

3.2.2.1

Thermal Models
Imager (Detailed TMG)
Sounder (Detailed TMG)
SXI (Reduced Thermal Model)

SCR
SCR
SCR

3.2.5.1

Thermal Distortion Models
lmager
Sounder

SCR
SCR

3.2.5.3

Test Execution System (TES) July 1999

Protoqpe lnstnrments
S/N02 lmager
S/N02 Sounder
SXI Mass Model
SXI Engineering Model

July 1999
July 1999

Sept. l, 1999

May 2000

3.4.3.1

Flight lnstruments
S/N08 Imager
SN08 Sounder
SAI09 Imager
S,N09 Sounder
S li l0 Imager
SN I 0 Sounder
S,N I I Imager
SNI I Sounder
SXI.}.
SXI-O
SXI.P
SXI.Q

April2000
April2000
April200l
April2001
April2003
April2003
April2005
April2005
Sept. 2000

April2002
April2005
April2007

Tooling Plates & Associated Drawings
lmager
Sounder

March 1999

March 1999

Instnrment Drawings & ICDs
lmager
Sounder
SXI

Award
Award
Award

Instrument Operations Documentation 3.6.t.2



Imager
Sounder
s)o

Inst.Del'y-3Mo.
Inst.Del'y-3Mo.
Inst.Del'y-3Mo.

Instrument Simulators
lmager
Sounder
SxI

GOES-N r'ESD -20 Mos.
GOES-N ESD -20 Mos.

Februarv 28.2000
IR Calibration Targets (TA/ Testing)
(And associated controllers, plumbing, etc.):
Space Targets (TA/ Tests) ''

Cooler Targets (TA/ Tests)
Narrow Field Collimator (Ambient Test)
lntegrating Sphere (Ambient Test)
Imager/Sounder Lifting Fixture

SN08 Del'y
S/N08 Del'y
$N02 Del'y
SN02 Del'y
S/N02 Del'y

Wide Field Collimator with Targets

I

March 1999 thru
Novernber 1999 and

March 2000

3.4.4.3'.t.2

SSGS Related lnformation
GOES IA{ Sffrvr. & Databases

GOES I/IVI Documentation (Electronic)

3.5
GFE (l)
GFE (2)

GOES N Ground Network Compatibility Test Suite Prior to In-Plant
Environment Tests

3.6.2.r.1

SXI Data Plavback Unit January 15.2000

*ESD = Earliest Storage Date
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NAS5-98069
Modification No. 34
Page2 of 2

l. In Clause J.l LIST OF ATTACHMENTS, make the following changes:

Attachment A Statement of Work

Add the following to paragraph 3.4.4:
The S)fl GFE instrument shall be allotted 20 hours for safe-to-mate/electrical signal
characterization activities as defined in the SXVSpacecraft GSE ICD. 20 hours shall be

allotted for the SX Engineering Model and each and every S)fl Flight Model.

Attachment E. Interface Control Document for the Solar X-Ray Imager (S)fl)

Change paragraphs 2.2.2 and3.4.3.1and Appendix B Tables B-1, B-2 and B-3 to reflect
revised telemetry nomeirclature and reduced survival temperature as stated in CCR
8018C.

Correcttypographical errors in paragraphs 3.4.1.3.1 and 3.4,5.7.1as stated in CCR 8026.

Attachment L. Interface Control Document for the Solar X-Ray Imager Ground Support
Equipment and Hughes GOES Satellite (N.O.P.O) Integration and Test

Change paragraphs 2.2.2,3.15.5.2-1, -2, -3, -4, -5, -6, -7 and -8 as reflected in CCR
8024C to resolve testing issues.

2. Replace the contract areas listed below with the enclosed revised pages:

Attachment A Statement of Work

3.4.4

The fixed price of this contract, and the funds allotted for the performance thereof, shall

not be deemed to be increased by this change order. This modification also represents a

complete and equitable adjustment for the work associated with this change order and

releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR's listed in Block l4 of Page l.

END OF MODIFICATION



5-415-23 GOES N-Q Statement of Work

3.4.3.5 Flight Instrument Integration

The spacecraft contractor shall provide all resources necessary to perform the electrical, mechanical, and
thermal integration of the Imager, Sounder, Solar X-ray lrnager, and Space Environment Monitor
instruments onto the spacecraft. The spacecraft contractor shall develop and maintain integration and
handling procedures which are agreeable to the instrument contractors. ,

In the spacecraft contractor's SXI integration sequence, the'bontractor shall allot one day for the S)fl
contractor to execute an SXI functional test after each major integration step; for example, after SXI
integration to the mounting panel; after mounting panel integration to tfre solar array yoke; and after yoke
integration to the spacecraft body. If any of these major integration steps are subsequently reversed (e.g.,
if the yoke is removed from the spacecraft), the spacecraft contractor shall allot one day for the S)fl
functional test after the de-integration step and then one other day after the re-integration step. These test
times are in addition to those defined in Table 3.4.5.1. Spacecraft integration and testing may be

conducted in parallel if it does not interfere with or comprofnise SXI testing. The SXI functional test
will be executed by the SXI contractor with support from the spacecraft contractor.

3.4.4 Functional Tests

The spacecraft contractor shall provide all test facilities and all the resources necessary to define,
prepare, perform, document, and analyze all functional and performance tests associated with GOES
N-Q. The spacecraft contractor shall conduct functional testing as defined in 5-415-22 section 8.0. In
addition, launch vehicle adapter compatibility shall be verified by test on all spacecraft prior to shipment
to the launch base. System testing is defined in section 3.6.2.3

All electrical interfaces shall be verified prior to any first time ponnection. Safe-to-mate procedures shall
be implemented for all interfaces between any two of the following: spacecraft, GFE, EGSE,
pyrotechnics, electrical explosive devices, SSGS, ATE, and any facility power. The EGSE shall be
demonstrated to NASA to verif that it is adequate for the intended use. EGSE shall be under
configuration control prior to the demonstration, and prior to use for spacecraft tests. The spacecraft
contractor shall ensure that the instrument GSE is on, operational,,and properly connected to the
spacecraft GSE prior to any powered testing of an instrument.

The SXI GFE instrument shall be allotted 20 hours for safe-to-mate/electrical sienal
characterization activities as defined in the SXl/Spacecraft GSE ICD. Twentv (20) hours shall be

allotted for the SXI Eneineerine Model and each and everv SX Flight Model.

3.4.4.1 GOES-N Functional Tests W.ith GFE Prototype Imager, Sounder and Engineering Model
SXI

For the GOES-N spacecraft only, the spacecraft contractor shall perform the following tests after
integration of the prototype Imager and Sounder instruments and an engineering model of the SXI:

l. A test lvith the spacecraft suspended with all mechanisms operating in an on-orbit mode to measure

. dynamic interactions betrveen spacecraft and instrument components. The spacecraft contractor
may substitute a similarly comprehensive test using the prototype Imager and Sounder instruments
and engineering model SXI to verifu dynamic interactions between the instruments and spacecraft
mechanisms.

ccR4l74



S-4i5-23 GOES N-Q Statement of Work

2. A tesr with all communications hrnctions and instruments operating in an on-orbit mode to measure

electromagnetic interactions between the spacecraft and instruments.

The times for these tests are not included in the instrument schedule duration.

3.4.4.2 GOES N-Q Functional Tests with Flight Instruments

The spacecraft contractor shall set aside the schedule durations defined in Table'3.4.5.1 for instrument
functional testing at the test phases indicated. The spacecraft contractor shall provide access to the
spacecraft. spacecraft GSE, and personnel as required to support the testing. The spacecraft contractor
shall support instrument Pre-\'ibration Functional Testing by orienting the spacecraft such that the
Imager and Sounder cooler cover door hinge axes and telescope optical axes are perpendicular to the
ground. If the SXI is integrated on the solar anay yoke when a first-motion and/or deployment test of the

solar arra;- is performed (during the Baseline Performance and/or the Launch Base Functional phase), the

spacecraft contractor shall divide the test time allotted for the SXI in Table 3.4.5.1 such that there are at

least two days of SXI test time bpth before and after the array test. Spacecraft testing may be conducted

in parallel if it does not interfere with or compromise instrument testing.

In addition, the spacecraft conrractor shall perform the following tests with the flight instruments for each

of the GOES N-Q spacecraft.

l. A test with the spacecraft suspended rvith all mechanisms operating in an on-orbit mode to measure

dynamic interactions benveen spacecraft and instrument components. The spacecraft contractor
may substitute a similarll'comprehensive test using the Imager, Sounder, and SXI instruments to
verifl'dynamic interactions between the instruments and spacecraft mechanisms.

2. A test to measure the spacecraft magnetic dipole.
3. A test with all communications frrnctions and instruments operating in an on-orbit mode to measure

electromagnetic interactions between the spacecraft and instruments.
4. Calibration of all flight sensors (actualvs measured) and mechanisms (actual vs commanded).

The time for these tests are not included in the instrument schedule duration.

3.4.4.3 Il\R Pre-launch Spacecraft Test Requirements

The spacecraft contractor shall perform the tests necessary to verif, the successful system integration of
the Imager,/Sounder and spacecraft subsystems comprising and/or supporting the INR subsystem (CDRL
SE-2.4-01 ). These tests shall verifo that GOES N-Q meets the INR derived requirements and objectives,
based on the INR specifications.

The contractor shall propose the tests to be performed; provide the test plan and test procedure in
accordance with CDRL SE-2.-l-01; provide the necessary input data, files, etc. required to perform the
test; and conduct the actual testing.

The spacecraft contractor shall evaluate and document all analyses of the data and information from all
tests, including developmentbench testing, qualification testing, acceptance testing, and compatibility
testing of rhe lNR-related flight hardware, software and algorithms. The spacecraft contractor shall
provide a standard format to be used.to report the results of all tests.



5-415-23 GOES N-e Statement of Work

The spacecraft contractor shall provide and maintain an INR test schedule showing initial availability of
each unique CSE and any associated softrvare required for the conduct and/or anai-ysis of the t rt r"suls.
The test schedule shall reflect the requirement for any government furnished datq such as star/landmark
data from on-orbit spacecraft (GOES I/lvI series).

3.4.4.3.1 Spacecraft Subsystem Tests ,,

The purpose of subsystem testing is to verifu the functional and computational performance of all
spacecraft INR subsystem components. This shall be accomplished by closed l-oop testing of all INR
components provided by the contractor and shall exercise all electrical interfaces using test scenarios
which duplicate the worst case on-orbit operational modes and geometries. The output of all subsystem
comPonents will be v_erified both qualitatively and quantitatively. In particular, the tomprehensive
verification of all INR-compensation signals shall be demonstrated during these tests. One important
aspect of this testing shall be the confirmation that compensation signals are compatible with the
instrument seryos. Exercising of the ACS may be accomplished using simulated sensor/actuator signals
and/or dy'namic simulation with a controllable platform. External interfaces with the INR subsysteir
during these tests, such as with instruments and ground system elements, shall be provided Uy nighflike
hardware and/or dynamic simulation. In support of these tests, the spacecraft contractor shait prwide ttre
data ingest, archive and processing capability to quickly and accurately veriff all INR related signals and
on-board computations.

The spacecraft contractor also shall prep:ue INR related system performance reports in accordance with
CDRL SDA-3.2.16-02.

3.4.{.3.2 System Tests

The primary objective of system testing is the verification of tNR operation and perfiormance at the
spacecraft level rvith all spacecraft components and instruments integrated. Testi shall exercise allworst
case expected on-orbit INR operational modes and geometries. As a final verification of system pointing
performance, these tests shall include both electrical testing of all INR functions as well as an opiical tesl
using the GFE wide field of view collimator (V{FC) and wide field of view targets to be provid"a Uy m"
government and, if desired, target(s) developed by the spacecraft contractor. The test data shall be
recorded for later testing with the NOAA SSGS.

As a minimum, the WFC shall be used to determine the Imager scan linearity and the amount of shear.
These tests shall be performed rvith IMC both on and off using different orbits and attitudes.
Specifically, the spacecraft contractor shall verif image quality over the entire Imager field of regard
while operating the INR subs."-stem. These tests shalt be performed for both qualification and acciptance
testing on GOES-N, and as acceptance tests on GOES-O,P,Q. For INR tests involving the Imager and
Sounder, the spacecraft contractor shall coordinate the development and execution of thb tests;ith the
Imager/Sounder contractor.

The finalpart of the INR system testing shallbe the verification of spacecraft subsystem operation with a
replicated and/or emulated ground system. Tests shall be performed with IMC both on 

"nd 
off, and with

different orbits and attitudes to fully exercise all of the INR supporting hardware, software, and
algorithms.
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Reply to Aftn of: 214.2 January 27,2000

MEMORANDUM FOR THE FILE

SUBJECT: NAS5-98069, Modification No. 34

The GOES Project has generated several changes to the statement of work, specification
and other technical documents, as a result of their ongoing review of the spacecraft and
instrument requirements. The Project has separated these changes into individual
Configuration Change Requests (CCR's) and the Project Configuration Change Board
approves these CCR's. '',

This modification issues and definitizes the following CCR's:

4174,8018C, 8024C and 8026.

The fixed price of the contract will not be increased as a result of these CCR's. The
COTR and the Project Systems Engineer assessed each CCR for its individual impact.
This evaluation considered the possible credit or cost associated with each CCR along
with the overall benefits obtained by issuing a change or relieving a requirement.
Requirements that were relieved are beyond the level that is actually programmatically
required so the Govemment is not relinquishing a requirement that would generate a
programmatic concern or a substantial monetary credit. Through other CCR's, the
govemment is obtaining a benefit in return for this relaxation of the requirements. The
CCR s issued through this modification are all considered no-cost changes.

--!l
Sandra Marshall
Contracting Officer

,t



GoEs coNFtcttRATt,oN $ruoe REeuEsr
ccR NUIIIBER: ^-, 4174 REV:

DATE TSSUED: - l2rgrgg

SOUNDER:

PAGE 1

TITLE: SXI SAFE-TO-MATE / ELECTRIGAL SIGNAL CHARACTERIZATION DURATION LtMtT

CLASS: I WAVTDEV/EGp/Other#:

CONTRACT No: NASS- 98069 PRIORITY: R E=EMERGENCy. u=uRGENr. R=RoUrtNE

EFFECTIVITY
ilace an X in all affected instruments and/or spacecraft. (lnterfaces MUST have both instrument and spacecrafi included.)

IMAGER/SOUNDER SERIAL #s.

1. DESCRIPTION OF CHANGE: (USE ATTACHTENTS IF NECESSARY}

Add to paragraph 3.4.4. of SOW S-415-23 as foilows:

The SXI'GFE instrument shall be allotted 20 hours for safe-to-mate/electrical signal characterization activities as defined in the
SX|/Spacecraft GSE lCD. 20 hours shall be allotted for the SXI Engineering Model and each and every SXI Flight Model.

2. REASON FOR CHANGE: (USE ATTACHMENTS,IF NECESSARYI

HSC rs in agreement to include revised safe{o-mate/electricalsrgnalcharacterization into the GSE ICD (Ref. CCR 8024C).
However. HSC wants to bound the amount of time spent on this activity to 20 hours.

DOCUMENT{S) AFFECTED (lndicate Paragraph Numbers. Pages. Tabtes. etc )

DocuMENT(s): S-415-23

PARAGRAPHffABLE:3.4 4

4. CONTRACTOR REQUIRES AUTHORIZATION TO PROGEED BY:
PROCUREMENTCLASS: R

WHY
ccR rs Al,

Y
OR URG€ilT:

GOES CCR FORM 4i 16i98

E=Emergency U=Urgent. R=Routine, TD=Technical Direction, TA=Task Assignment, CO=CO Direction



GOES CONFIGURATION CHANGE RESUEST CCRNUMBER: 4174 PAGE2

DATE ISSUED: 12r9r99

; SXISAFE-TO-MATE, ELECTRICAL SlctlAL CHARACTERIZATION DURATION LIMIT '

5. IMPACT ANALYSIS. (lf there is an impacl, comment is required. Reference impact number.)

1. ATTITUDE CONTROL
2. FLIGHT SOFTWARE
3. MATERIALS
4. RELIABILITY
5. WEIGHT
6. POWER
7. STRUCTURE
8. TELEMETRY
9. COMMAND
10. COMMUNICATION
11. DATAHANDLING
12. THERMAL
13. GSE
14. INSTRUMENT

15. HARNESS
16. TESTPROCEDURE
17. INTERFACE
18. SAFEW
19. LAUNCH VEHICLE
20. MISSION OPEMTION
21. SCHEDULE EFFECT
22. ENGINEERING HOURS
23. MANUFACTURING COST
24. MATERIAL COST
25. OGE
26. SYSTEM TEST AND INTEGMTION
27. PROPULSION
28. PERFORMANCE

8. SCHEDULE
IMPACT?'

ESTIMATED HOURS:

' lf yes, In-house cost and schedule impact data must be provided.

9. CCB DIRE

fl ooo,ou"

? %o-* m, gc;JL*<''- ' "
Disapprove

Withdraw

Level I

Approval
Required

NOAA CONCURRENCE:

GOES CCR FORM



GOES CONFIGURATION REQUEST

: TELEMETRY NOMENCLATURE & REDUCED SURVIVAL TEMPERATURE

oRtGtNATOR CARPENTER (MELIS)

ORGANIZATION: LMSAL (415)

PH No: 650424-2776 (301-286-8079)

GOES-I:

GOES-J:

GOES.K:
GOES-L:

EFFECTIVITY
Place an X in all affected instruments and/or spacecraft. (lnterfaces MUST have both instrument and spacecrai included.)

SPACECRAFT

ccR NUMBER: J18 REV: G

DATE lssUED: 11r3r99

CLASS: I wAV,DEvrEGp/Other#:

CONTRACT No: NASS- 98069. 97t8t pRFRtW: R E=EMERGEN6y, u=uRGENr, R=RoulNE

t. DESCRIPTION OF CHANGE:
See block 1 of the attached LMSAL CCR 8018C.

IUSE ATTACHTENTS IF NECESSARN

2. REASONFORCHANGE:
See block 2 of the aftached LMSAL CCR 8018C.

(usE ATTAcHMENTS rr irecessanv)

DOCUMENT(S) AFFECTED (lndicate Paragraph Numbers, Pages, Tables, etc.)

DocuMENT(s): lCDDS80667-H00-0116123199

PARAGRAPH/TABLE: 2.2.2,3.4.3.1, Tbl B-1, B-2, B-3

4. CONTRACTOR REQUIRES AUTHORIZATION TO PROCEED BY: 11t12199

REMENTCLASS: R

EMERGENCY
OR URGENT:

E=Emergency, U=Urgent, R=Routine, TD=Technical Direction, TA=Task Assignment, CO=CO Direction

GOESCCRFORM 4/16198



GOES CONFIGURATION CHANGE REQUEST CCRNUMBER: 8018 C PAGE2

DATE ISSUED: 11/3/99

TELEMETRY NOMENCLAYURE & REDUCED SURVIVAL TEMPERATURE

5. IMPACT ANALYSIS; (lf there is an impacl, cominent is required. Reference impacl number.)

ATTITUDE CONTROL
FLIGHT SOFTWARE
MATERIALS
RELIABlLITY
WEIGHT
POWER
STRUCTURE
TELEMETRY
COMMAND
COMMUNICATION
DATA HANDLING
THERMAL
GSE
INSTRUMENT

15. HARNESS
16. TESTPROCEDURE
17. INTERFACE
18. SAFETY
19. LAUNCH VEHICLE
20. MISSION OPEMTION
21. SCHEDULEEFFECT
22. ENGINEERING HOURS
23. MANUFACTURINGCOST
24. MATER]/AL COST
25. OGE
26. SYSTEM TEST AND INTEGMTION
27. PROPULSION
28. PERFORMANCE

IMPACT NUMBER(S): 8, ll,'13, 14, 15, 1V,,20,26

6. ]MPACT COMMENTS:

See block 6 of the attached LMSAL CCR 8018C.

NO. NAS5-98069 Horse Trade? ESTIMATED COST:

8. SCHEDULE
IMPACT?'

ESTIMATED HOURS:

' lf yes, ln-house cost and schedule impact data must be provided.

pproval
Required

GOES CCR FORM



Date:03 Novernber 1999 O ,"roL sxr-es-rB8Bc
Total Number of Pages: 5Nov 0 3 1999

Geostationary O onmental Satellite
(GOES)

Contract Ghange Request (CCR) 8018, Revision C

Telemetry Nomenclature & Reduied Survival Temperature

(affects SXI-S/C ICD)

t,l/, 
r Edward McFeaters

Mission AssuranceAPM Electrical Engineering

Prepared for:

under Contract:

Prepared by:

Goddard Space Flight Center
National Aeronautics and Space Administration

NAS5-97r81

Lockheed Martin Missiles & Space
Advinced Technology Center - CAGE 65113

Solar & Astrophysics Laboratory (LMSAL)
3251 Hanover Street

Palo Alto, CA 94304-1187

Brock Originator
Program Manager

LOCKNEED NA



GSFC Form 41$01,05 May 98 Page 2 of 5

coEs gaNFIGARATION CHANGE REgAEST

a I

cCR NUMBER:8018C

DATE ISSUED:03 November 1999

TITLE: Telemetry Nomenclature & Reduced Survival Temperature

CLASS: I WAIVER: DEVIATION:

ORIGINATOR: Brock Carpenter

ORGANIZATION: LMSAL

PHONE NO: (650) 424-2776

CONTRACT NUMBER:

NAS5-97181

PRIORTTY: R

E=EI'iERGENCY, U=URGENT, R=ROUTINE

EFFECTIVITY
Placc an X in all affecrcd insrumcnB and/or spacccraft. (Interfaccs MUST havc both instrumcnt and spacccraft included.)

GOE$I: GOE$N: X SOIJNDER: EPS: sN{tl s r -llt

GOES.I: GOE$O: X Ii\TAGER: HEPAD: s/N -0? s/N -09

GOE$K: GOE$P: X SXI: X XRS: vN43 sN-r0

GOE$,L: GOE$Q: x I}IAGNETO}IETER: s^i -llr s/f{ -t I

GOE$lt: sai 45 OTTIER

OTHER: OTHER:

r\lso rrpplics ttr thc SYI Enginecring j\lodc'l (li\'l)

s/li -{r OTHER

sar -07 OTHER

I. DESCRIPTION OF CHANGE:

ilr attached Appendix B change page reidentifies the nomenclature for all of the PCM SXI telemetry items

ffi;#Utes B- l, B-i,'and B-3 of thJICD: As this change also affects the labeling of the Hamess Drawing,
incorporate FM Cable Harness SXI, drawing number-2A06603 Revision E, into the SXI Contractor
Docu'ments, paragraph 2.2.2 on page 6. A copy of 2A06603 Revision E is included with this CCR for
information.- Revisi-on A of this-CCR was already approved. Revision B of this CCR was withdrawn.
Revision C of this CCR does not withdraw any of tlie changes approved in Revision A but adds a reference
designator column to Table B-3 and updates the Harness drawing to add these designators. All changes to the
Harness Drawing are noted in the revision block of that drawing.

I

lTo properly reference the temperature sensors in Table B-3,
I Change Reqid SXI3.4.3. I -4

IFRoM:
lTelescope temperature sensors shall be located as shown in LMATC 2A06301.
I TO:
lTelescope temperature sensors (lSS, 2SS, 655, 7SS, & 8SS per Table B-3) shall be located as shown in
I LMATC 2A06301.
II-
lZ) fo correct the temperature range of the mirror assemble, Change Reqid SXI3.4.3.1-5:

IFROM:
lltre SXt telescope survival temperature range shall be -10 deg C to +50 deg C.
TO:
ttre SXt mirror survival temperature range, as measured by the Mirror Temperature sensor (lSS per Table B-
3)' shall be -10 deg c to +43 deg c' 

(usc anachmcnrs if necessar-v)

dIEASON FOR CHANGE:
l* comply with the HSC/GOES database requirements for telemetry mnemonics.'{to accommodate the SXI Minor-Assembly allowable hardware limits.

(usc anachments if neccssarY)



GSFC Fom 4'1$01, 05 May 98 Pagc 3 ofS

GOES CONFIGUMTION CHANGE REQAEST
ccRNUMBER:8018C

DATE TSSUED:03 November 1999

TITLE: Telemetry Nomenclature & Reduced Survival Temperature

3. DOCUMENT(S) AFFECTED: (lndicatc Paragraph Numben, Pagcs, Tablcs, crc.) - ONLY SXI DOCUMENTS ARE LTSTED HERE -
DOCUMENT(S):
Interface ControlDocu-qe-!! (ICDI Solar X-RAY Imager (SXD Hughes GOES Satetlite (N-O-P-Q),
HSC Doc. No. DS80667-H00-011, dated June 23, 1999 ,

PARAGRAPIUTABLE: Paragraph 2.2.2,3.4.3.1, Tables B-1, B-2, & B-3 of Appendix B
Arbch changc Dasc(s)

4. CONTRACTOR REQUIRES AUTHORIZATION TO PROCEED BY: November t2, t999

PROCUREMENT CLASS: R,TD, CO

E=EMERGENCY, U=tJRGENT, R=ROUTINE, TD=TECHNICAL DIRECTION, TA=TASK ASSIGNMENT, CHONTRACTING OFFICER DtREcTIoN
I

EXPLAINWHY:

ruSE ATTACHMENTS IF NECESSARY'I

5. IMPACT ANALYSIS: (lf there is an impact, comment is required. Reference impact number.)

#t

t.
2.
J.
4.
5.
6.
7.
8.
9.
10.
I l.
12.
13.
14.

ATTITUDE CONTROL
FLIGHT SOFTWARE
MATERTALS
RELIABILITY
WEIGHT
POWER
STRUCTURE
TELEMETRY
COMMAND
COMMTJNICATION
DATA HANDLTNG
THERMAL
GSE
INSTRUMENT

t5.
t6.
17.
t8.
19.

20.
2t.
22.
23.
24:
25.
26.
27.
28.

HARNESS
TEST PROCEDURE
INTERFACE
SAFETY
LAI.JNCH VEHICLE
MISSION OPERATION
SCHEDULE EFFECT
ENGINEERTNG HOURS
MANUFACTURING COST
MATERIAL COST
OGE
SYSTEM TEST AND INTEGRATION
PROPULSION
PERFORMANCE

IMPACT NUMBE 8, ll, 15,17,20,and26

6. IMPACT COMMENTS:
The SXI contractor proposes no change in cost or schedule if this CCR is approved, as submined, by the date
needed (see block 4).

Impacts to contractors/agencies other than Lockheed Martin's, e.g.HSC, are believed to be negligible should
this CCR be approved expeditiously.

7. IS THERE COST IMPACT? - NO

IS THERE SCHEDULE IMPACT? NO

lfyes, in-housc cost impact and schedule impact data must bc anached.

ESTI|ITATED COST:

ESTIilTATED HOURS:

GOES CONFIGURATION MANAGEMENT OFFICE
SUBMIT FOR CCB REVIEW

SUBMIT FOR TO PM; BYPASS CCB

cM oFFrcE (TNITTAL)rF--



LMSAL SXI-99.1888'
Old page from Appendix B (WAS):

Page 4 of 5

Table B-1. SXI Analog Telemetry

Table B-2. SXI Discrete (Type A) Telemetry ,

Table B-3. SXI Temperature Telemetry

PARAMETER SAMPLING RATE (Seconds) CHANNEL NAME

SXI Motor Current Monitor

SXI +3V Power Supply Voltage

SXI42V Input Cunent

16.384

16.384

16.384

XMDTCUR
XP3VPWR
XiNPCI.JR

PARAMETER SAMPLING RATE (Seconds) CHANNEL NAME

SXI Discrete-l
SXI Discrete-2

SXI Discrete-3

SXI Discrete-4

8.192

8.192

8.r92
8.r92

XBILEVA
XBILEVB
XBILEVC
XBILEVd

PARAMETER SAMPLING RATE
(Seconds)

SENSOR

TYPE
CHANNEL NAME

Mirror Temperature 
I

l

CCD Header
Temperature

DEB Internal
Temperature

PEB Internal
Temperature

CEB Temp

,Telescope 
Support #l

lTelescope Support #2

IHEB Temp

32.768 +/-lms

32.768 +/-lms

32.768 +/-1ms

32.768 +/-lms

32.768 +/-lms
32.768 +/-lms
32.768 +/-lms
32.768 +/-lms

THERMISTOR
6G074

PRT 6GI I-4

THERMISTOR
6G07-4

THERMISTOR
6G074
6G074
6GW-4
6G07-4

6G07-4

HXMIRTMP

HXCCDTMP

HXDEBTMP

HXPEBTMP

HXCEBTMP
HXMNTMPA
HXMNTMPB
HXHASTMP



LMSAL SXI.99.188O

Change Page for Appendix B (IS):

Page 5 of 5

PARAMETER SAMPLING RATE (sec) CHANNEL NAME

SXI Motor Current Monitor 16.384 sxrJcM_MTRCURMON

SXI +3V Power Supply Voltage 16.384 SXI-PCM-DEBP3MON

SXI +42V Input Cunent 16.384 SXI-PCM-P42CURMON

Table B-1. SXI Analog Telemetry

Table B-2. SXI Discrete (Type A) Telemetry

Table B-3. SXI Temperaturb Telemetry

PARAMETER SAMPLING RATE (sec) CHANNEL NAME

CPU booted and on-line
(SXl Discrete-1) 8.192 SXI PCM ONLINE

Watchdog indicator for
softrare main-loop

(SXl Discrete-2)

8.192 SXI-PCM-WATCHDOG

Command error detected
(SXl Discrete-3) 8.192 SXI.PCM-CMD.ERR

Telemetry error detected
(SXl Discrete-4) 8.192 SXI-PCM-TLM-ERR

REFERENCE
DESIGNATION

PARAMETER SAMPLING
RATE (sec)

SENSOR
TYPE

CHANNEL NAME

1SS
Minor

Temperature 32.768 +/-1ms Thermistor
6G07.4 SXI-PCM-MIRTMP

2SS
CCD Header
Temperature 32.768 +/-1ms

PRT
6G11-4 SXI-PCM-CCDTMP

35S
PEB lntemal
Temperature 32.768 +/-1ms

Thermistor
6G074 SXI PCM PEBTMP

4SS
DEB lnternal
Temperature 32.768 +/-1ms

Thermistor
6G074 SXI PCM DEBTMP

5SS HEB Temperature 32.768 +/-1ms
Thermistor

6G07-4 SXI-PCM-HEBTMP

65S CEB Temperature 32.768 +/-1ms Thermistor
6G07-4 SXI.PCM-CEBTMP

7SS
Telescope
Support #1 32.768 +/-1ms Thermistor

6G07*4 SXI-PCM-TELMNTl

8SS
Telescope
Support #2 32.769 +/_1ms

Thermistor
6G07-4 SXI-PCM-TELMNT2



AMENDMENT OF SOLIGITATION/
MODIFICATION OF CONTRACT

PAGE OF

I
5. PROJECT NO. (tt apdicabte)AMENDMENT/MODIFICATION NO.

rirtv-Five (35)
ISSUED BY cooE

ASA/Goddard Space Flight Center
7. AOMfNISTEREO BY (,f other than ltem 6) CODE

NASA/Goddard Space Flight Center and

GOES Procurement Office, Code214.2

Greenbelt, MD 20071

8. NAME ANO ADORESS OF CONTMCTOR fNo., strcet, county, State' and Ap Cade)

Hughes Space and Communications Co'

PO Box 92979
Los fuigeles, CA 90009

cooE FACILITY CODE

98. DATED (SEE/,TEM 11)

10s. oATED (SEEiTEMls)

0v28198

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIO]IS

l--l n, 
"lou" 

numbered solicitation is amended as set forth in ltem 14. Th€ hour and date sp€cified br receipt of ofets f, is extended, ! r not extended'

Offers must acknourledge receipt of this.amendment prior to the hour and date specified in the solicitation or as amended' by one of the following methods:

(a) By completing ltems E and 15, and retuming | | copies of the amendrnent (b) By acknodedging cceipt of this amendm€nt on each copy of the offor

submitted; or (c) gy separate letter or telegram which includes a roference to th6 solicitation and am€ndm€nt numb€rs. FAILURE oF YOUR ACKNOWLEDGEMENT To

BE RECEIVED AT THE PIACE DES]GNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SP€CIFIED MAY RESULT IN REJECTION OF

youR oFFER. lf by virtue of this amendment you desiG to change an offer already submitted, such change may be made by telegram or letter' pro\rided each telsgram

DCMC/Hughes - Los Angeles

X

4. REQUISITION/PURCHASE REO. }IO.

See Block 12
3. EFFECTIVEDATE

See Block l6C

9A. AMENDMENTOF SOLICITATION NO.

1OA. MODIFICATION OF CONTRACT/ORDER NO.

NASS-98069

reference to the solicitation at|d !!L?rne!Ern9!!'g!
ACCOUNTING AND APPROPRIATION DATA (lf reguirecl)

:427
I3. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTMCTS/OROERS'

A THIS CHANGE ORDER lS TSSUED pURSUANT TO: (Specify authoriV) THE CHANGES SET FORTH lN ITEM 14 ARE MADE lN THE

CONTRACT ORDER NO. IN ITEM 1OA

E. TFIE NEOVC NUMBERED CONTMCT/ORDER IS MODIFIED TO REFLECT THE ADMINISTMTIVE CHANGES (SUCh AS ChAN9ES iN PAYiNg OffiCE'

Appropriation date. etc.) sET FORTH lN ITEM 14, PURSUANT TO THE AUTHORIW OF FAR 43.103(b)'

C, rirdsUppt-EMENTAL AGREEMENT lS ENTERED INTO PURSUANT TO AUTHORIIr oF:

ct",iiJ sz.i+:-i Ctt*ses Fixed Price-Alt. II
d. OTHER (Specry type of modification and authotity)

E. IMPORTANTi Contractol is not. fT is reouired to sign this document and ratum 3 
"opies 

to the issuing office|-
.14. description of amehdmenumodification (organized by ucF section headings, including solicitaaion/contract subied maner where feesible.)

This modification increases the contract price by $24,471for proposal preparation costs associated with

Configuration Change Request 41578 and adds a performance based payment event. It also increases the

contract funding bY $25,000,000.

Accordingly:

1sA. tU\tvtF ANPETf.TIAG".R (rwe or print)

158. CONTRACTORYOFFEROR

of person authorbed to sign)

754041-152€070

and in full force and

16A. NAME AND TITLE OF CONTMCTING OFFICER (Tme ot pdna)

Sandra Marshall
16C. DATE SIGNEDI r .. ^
3 ,',".3 /'{.L

STANDARO FORM 30 (Rev. 10-83)

Presaibed bY GSA

15C. DATE SIGNEO

s / q faooo

PREVIOUS EDITION UNUSABLE



NAS5-98069
Modification No. 35

Page 2 of3

l. In Clause B.l DELIVERABLE REQIJIREMENTS, increase the amount of Contract

Line Item Number 1, On-Orbit Acceptance of GOES N Spacecraft, to 5275,094,471.

2. Increase Clause B.2 FIRM FIXED PRICE as follows:

Ey
$24,471

To
$423,{94,471$423,570,000

3. In Clause B.5 EVENTS FOR PEPSORMANCE BASED PAYMENTS, add the

following event:

N75. Safehold Mode Proposal S 24,47t 3/r5/00

4. In Clause H.6, increaSe the funding by $25,000,000 to $184,128,313' The period of
allotment is from the effective date of the contract through AugUst 16,2000'

5. Block 12 Accounting and Appropriation Data, of page l:

PCN: 4ls-52560A(1C)
JON: 415-616-41-81-l I
APP: 800/10110(00)
BLI: A701
OC: 41-2550
AMT: 525,333

41s-s257lA(lc)
415-616-41-81-11
800/101 lo(00)
A702
4t-2550
$24,974,667

6. In Clause J.l LIST OF ATTACHMENTS, make the following change:

Attaclunent K' Perfonrlance Based Payments Completion Criteria

Add item N75 Safehold Mode Proposal with a completion criteria of 6.

7. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 4
Page 6
Page 14

Page 15

Page 48
Page 49

o



NAS5-98069
Modification No. 35
Page 3 of3

Attaclunent K, Perfonnance Based Payments Completion Criteria

Page 4

END OF MODIFICATION

This modification represents a complete and equitable adjustment for the work associated

with this change ordlr and releases the Governmsnt from any and all liability under this

contract for further equitable adjustment attributable to such facts and circumstances

giving rise by this change specified in Block 14 of Page 1'



SECTION B OF NAS5-98069. MODIFICATION NO.35
suPPLrE: O* SERVTCES Ar\D PRTCES/C9STS

8.1 DELTVERABLE REQUTREMENTS (GSFC s2.2r0-9q (OCT 1988)

The Contractor shall perform and/or deliver the following:

Contract Line
Item Number

(CLnO

l.

Description

On-Orbit Acceptance of
GOES N Spacecraft

Propulsion Computer Model &
Supporting Documentation

Software Development &
Validation Environment

GTACS Workstation for SXI T&C,I&V
and Software Development

Source & Executable
Flight Software Code

Emulators
S/C Emulator (2)

INR Performance Evaluation Systern

SXI to Spacecraft Hamess

Battery Test Cells
(5 from each activation lot)

Data for Communication Modeling
Engineering Model Data
Flight Model Data

Acceptance of SSGS

On-Orbit Acceptance of
GOES O Spacecraft

Price

$275,094,471

NSP

NSP

NSP

NSP

NSP

NSP

NSP

NSP

NSP

$148,500,000

)

J.

4.

).

6.

7.

8.

9.

10.

11.



8.3

8.2

SECTION B OF NASS-98069
MODIFICATION NO.35

SUPPLIES OR SERVICES AI\D PRICES/COSTS

FrRM FrXED pRrCE (r8-s2.2t6-78) (DEC 1988)

The total firm fixed price for this contract is $423,594,471.

(End of clauee)

RESERVED

B.4 PERFORMANCE-BASED PAYMENTS (s2.232-32) (MAy 1997)

(a) Amount of payments and limitations on payments. Subject to such other limitations and
conditions as are specified in this contract and this clause, the amount of payments and
limitations on payments shall be specified in the contract's description of the basis for payment.

(b) Contractor request for performance-based payment. The Contractor may submit requests for
payment of performance-based payments not more frequently than monthly, in a form and
manner acceptable to the Contracting Officer. Unless otherwise authorized by the Contracting
Officer, all performance-based payments in any period for which payment is being requested
shall be included in a single request, appropriately itemized and totaled. The Contractor's request
shall contain the information and certification detailed in paragraphs (l) and (m) of this clause.

(c) Approval and payment of requests. (1) The Contractor shall not be entitled to payment of a
request for performance-based payment prior to successful accomplishment of the event or
performance criterion for which payment is requested. The Contracting Officer shall determine
whether the event or performance criterion for which payment is requested has been successfully
accomplished in accordance with the terms of the contract. The Contracting Officer may, at any
time, require the Contractor to substantiate the successful performance of any event or
performance criterion which has been or is represented as being payable.

(2) A payment under this performance-based payment clause is a contract financing
payment under the Prompt Payment clause of this contract, and approved requests shall be paid
in accordance with the prompt payment period and provisions specified for contract financing
payments by that clause. However, if the Contracting Offrcer requires substantiation as provided
in paragraph (cXl) of this clause, or inquires into the status of an event or performance criterion,
or into any of the conditions listed in paragraph (e) of this clause, or into the Contractor
certification, payment is not required, and the prompt payment period shall not begin until the
Contracting Offrcer approves the request.

(3) The approval by the Contracting Officer of a request for performance-based payment
does not constitute an acceptance by the Government and does not excuse the Contractor from



SECTION B OF NAS5.98069
, MODIFICATION NO.35

SUPPLIES OR SERVICES AND PRICES/COSTS

Contractor Defined Milestones

N4l. GOES N and O Team Kickoff

N42. Contract Award to Panametrics for SEM

lnstruments

N43. DeliverEngineeringCommunications
Model Data

N44. S/C Emulator & PES PDR

N45. Gate 3 - GOES Bus Layout Complete

I

N46. Gate 5 - GOES Antenna Design Complete

N47. RESERVED

N48. GTACSAITACTSPToof-olConceptDemo

N49. Gate 4 - GOES Payload Layout Complete

N50. Communication SubsYstem CDR

N5I. RESERVED

N52. Version Description Document - Build 4

Ns3. nEdenvEo

N54. Deliver Flight Communications Model Data

N55. Gate 7 - Start Bus Integration

N56. Deliver Ground System SOCC/CDASs

N57. Gate 9 - Bus ComPlete

N58. GOES N End-to-End Test lA Completed

N59. Flight Operations Training Program

Completed

$1,000.000

$3,000,000

$8,000,000

$8,000,000

$7,500,000

$6,000,000

$5,500,000

$6,500,000

$3,500,000

s3,500,000

$3,000,000

$6,000,000

$2,600,000

$2,000,000

$2,500,000

s10,000,000

2;ll/gg

3t4t98

r0l7/98

11/3/98

t2nu98

r2t23t98

2n5t99.

2tr9t99

3/tOt99

6t18t99

918199

t1t25t99

3/23100

3124100

6t23t00

to/4100

l4



N60.

N61.

N62.

N63.

N64.

N65.

N66.

N67.

N68.

N69.

N70.

N71.

N72.

N73.

N74.

N75.

GOES O

SECTION B OF NAS5.9EO69
MODIFICATION NO.35

SUPPLIES OR SERVICES AI{D PRICES/COSTS

Spacecraft Training Program Plan (Final) $8,000,000

Complete Fit Check

GOES N End-to-End Test 2 Completed

Launch Site Test Procedures

INR System Description and r'

Analyiis Documenf (Final)

Contingency Simulation # I

Dress Rehearsal

GOES-N Data Book 
r

GOES-N End-to-End Test 4 Completed

Algorithm Design Description - Build 3

1553 Data Bus Diagnostics Features
Meeting

PES ADD Walk-Thru Review $2,000,000

PES Prototype GUI Demo $2,000,000

PES Delivery $500,000

Wideband Tape Recorder Delivery & Training $470,000

Safehold Mode Proposal $24,471

$8,000,000

$4,000,000

$4,000.000 ,

$4,000,000

'$4,ooo,ooo

$3,000,000

$10,000,000

$3,000,000

$4,000,000

s2,000,000

s2,000,000

$10,000,000

$10,000,000

$12,000,000

$1,000,000

$1,000,000

$ 1,000,000

l1/28i00

t2lv00

v26t0r

3t19/01

4t27tvl

8/2/02

9n3t02

l0/08/00

5lt4t0r

u20/99

2lrv99

7tr5t99

7tr5t99

l0/15/99

3/31/00

3/15/00

2nt/00

4t2102

4n8t02

rztrt/02

tznt/03

u9104

4/4t04

Spacecraft System Level Reviews

Ol. Critical Design Review

' 02. Mission OPerations Review

03. Pre-Environmental Review

04. Pre-storage Review

O4A. Pre-ShiPment Review

05. Flight OPerations Review

06. Spacecraft Launch Readiness Review

l5



SECTION H OF NAS5-98069
. MODIFICATION NO.35

SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting

Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submined to the Contracting Offrcer on a semi-annual basis. This report

must be received no later than April 30 and October 30 each year for the reporting periods ending

March 3l and September 30, respectively. A final SF 294 must be submitted after contract

completion. The,final SF 294 submittal must be received no later than tlie due date for rvhat

would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev' l0-95)' "Summary

Subcontract Reporti' in accordance with the instructions on the back of the form and in

accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small

Disadvantaged Business Subcontracting Reporting" of this contract'

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.

20546-0001', on an semi-annual basis no later than April 30 and October 30 each year for the

reporting periods ending March 3l and September 30, respectively.

e. Subcontractor RePorting

FAR claus e 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the

Contractor ensure that SF 294 andsF 295 reports are submitted by those subcontractors that

have been required to adopt a Subcontracting Plan under the terrns of the clause. These

subcontractor reports must be submitted as required by paragraphs (c) and (d) above' The reports

may be submitted through the contractor or submitted directly. Regardless, the contractor is

responsible for ensuring proper and timely submittal of the required reports'

(End of clause)

H.6 LrMrrATroN oF FUNDS (FTXED-pzucE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $184,128,313 is presently

available for payment and allotted to this contract. It is anticipated that from time to time

additional funds will be allocated to the contract in accordance with the following schedule, until

the total price of said item is allotted:
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MODIFICATION NO.35
SPECIAL CONTRACT REQUIREMENTS

SCHEDULE FOR ALLOTMENT OF FUNDS
Amounts

To be provided by the government as firnds become available. 
,

(b) The Contractor agrees to perform or have performed work on the items specified in

paragraph (a) above up to the point at which, if this contract is terminated pursuant to the

fermination for Convenience of the Government clause of this contract, the total amount payable

by the Government (including amounts payable for subcontracts'and settlement costs) pur.suant

to paragraphs (0 and (g) of that clause would, in the exercise of reasonable judgment by the

Contractor, approximate the total amount at the time allotted to the contract. The Contractor is

not obligated to continue performance of the work beyond that point. The Government is not

olligated in any event to pay or reimburse the Contraitor more than the amount from time to

time allotted to the contract, anything to the contrary in the Termination for Convenience of the

Government clause nonvithstanding'

(c) (l) It is contemplated that funds presently allotted to this contract will cover 
I

the work to be performed until August 16, 2000' I

(Z) If funds allotted are considered by the Contractor to be inadequate to cover

the work to be performed until that date, or an agreed date substituted for it, the contractor shall

notiff the Contracting Officer in writing when within the next 60 days the work will reach a

poiniat which, if the;ontract is terminated pursuant to the Termination for Convenience of the

Govemment clause of this contract, the total amount pdyable by the Government (including

amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that

clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in

subparagraph (2) above will be reached and the estimated amount of additional funds required to

continue performance to the date specified in subparagraph (1) above, or an agreed date

substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in

subparagraph (l) above, or an agreed date substituted for it, advise the Contracting Officer in

wriiing as io the estimated amount of additional funds required for the timely performance of the

contract for a further period as may be specified in the contract or othenvise agreed to by the

parties. ' t

(4) If, after the notification referred to in subdivision (3xii) above, additional

funds are not allotted by the date specified in subparagraph (1) above, or an agreed date

substituted for it, the Clntracting Officer shall, upon the Contractor's written request, terminate

Date
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GOES N

N68. GOES N End-to-End Test 4 Completed 6

N69. Aloorithm Desion Description - Build 3 6

N70. 1553 Data Bus Diagnostics Features Meeting 6

N71. PES ADD Walk-Thru Review 1

N72. PES Prototype GUI Demo 6

N73. PES Delivery 4

N74. Wideband Tape Recorder Delivery & Training 6
N75. Safehold Mode Proposal 6

Milestone Description Completion
Criteria

o29. Gate 7 - Start Bus Integration 5

o30. Gate9-BusComplete 5

o31. Gate 10 - Pavload Complete 5

o32. Bus & SEM lnstruments Integration & Test Complete 6

o33. XRS/EUV/EPS/HEPAD Flight Unit#2 (N-O Spares) Pre-
Shipment Review

1

c34. Gate 12 - GOES O S/C to System Test 5

o35. Gate 13 - GOES O S/C Complete 5

036. GOES O Endto-End Test 4 Completed 6

Milestone Description Completion
Criteria

P29. Kickoff Meetinq 1

P30. Deliver Launch Services Proposal 3

P31. Manufacturinq Readiness Review 1

P32. Preliminary Desiqn Review (lf req'd) 1

P33. Transfer SEM instruments from precontractual stores 6

P34. Communication Subsvstem to lnteqration 6

P35. T&C Subsvstem to lnteqration 6

P36. Gate 11 - Antenna to Integration 5

P37. ACS Subsystem to lntegration 6

P38. Gate9-BusComplete 5

P39. Bus & SEM lnstruments lnteqration & Test Complete 6

P40. S/C Unit lnteqration Complete 6



Modification No.35

P41. SgU Instruments Integration & Test 6

P42. Gate 12 - S/C to SYstem Test 5

P43. GFE Integration 6

P44. Cnmnlete FMI/EMC Test 6

Milestone Description Completion
Criteria

Q29. Kickoff Meeting 1

Q30. Oetiver Launch Services ProPosal 3

Q31. Manufacturing Readiness Revley[ 1

Q32. Preliminary Design Review (lf rqq!) 1

Q33. ffiments from precontractual stores 6

Q34. ffisystemto Integration 6

Q35. taG SuUsystem to Integration 6

Q36. Gate 11 - Antenna to Integration 5

Q37. RCS SuOsYstem to Integration 6

Q38. Gateg-BusComPlete 5

o39. ffii 6

Q40. SIC Unit Integration Coqplglg 6

Q41. ffi lnstruments Integrqlcn & Tes! 6

Q42. Gate 12 - S/C to SYstem Test 5

Q43. GFE Integration 6

Q44. anrnnlcte FMI/EMC Test 6
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Modification No. 36

Page 2of7

l. In Clause B.1 DELIVERABLE REQUIRIMENTS, revise item #5 to read as

follows:

5. Emulators dSpare Parts

S/C Emulator (2)
3 sets EACE components (l set includes EACE board,
EACE DPM daughter card, EACE PAM board;
3 sets ETC components (l set includes ETC board and

PAM board;
2 special order ovenized oscillators used by EACE

2. In Clause 8.5 EVENTS FOR PERFORMAIICE BASED PAYMENTS, make the
following changes:

Increase N6A, Pre-Shipment Review, from $2,000,000 to $5,500,000.
Decrease N3l, Launch Vehicle Mission Peculiarilvlission Unique Critical Design
Review, from $4,000,000 to $500,000 and change the date to 9/15/01.
Increase Ol7, Launch Vehicle Pre-Ship Review from $2,000,000 to $2,500,000.
Decrease 021 Launch Vehicle Mission Peculiar/IVlission Unique Critical Design Review,
from $1,00Q,000 to $500,000 and change the date to 3il5l03.

3. In Clause J.l LIST OF ATTACHMENTS, make the following changes:

Attachment A, Statement of Work

Add the following:

3.4.5.2 Visual Monitoring of Imager and Sounder Louvers during Thermal Vacuum
Testing

The spacecraft contractor shall provide the capability to visually monitor the Imager and

Sounder louvers during spacecraft level thermal vacuum testing, using two CCTV
cameras, two monitors and two VCR's, (all provided by the spacecraft contractor). The
spacecraft contractor shall provide a fixed mount and mount the two CCTV cameras

inside the TV chamber, with an acceptable view of the Imager and Sounder Louvers. A
location shall be provided external to the chamber, for viewing the television monitors.
Electrical power along with cables, TV chamber feedthroughs, and thermal control
(heaters/lVll.l) to maintain the CCTV cameras within an acceptable operating temperature
range, shall be provided and installed.



NAS5-98069
Modification No. 36
Page 3 of7

Attachment B, Performance Specifi cation

In paragraph 3.4 conect the resistivity-thickness product to,read rt<2 x l0E9 ohm-cmE2.

In paragraph 6.2.2 change item 5 to read as followp:
"5. Magnetometer - turn on the instrument before deploying the magnetometer boom.
See section 9.1.1 for requirements pertaining to on-orbit zero offset determination and
calibration. Magnetometer turn-on and deployment shall occur after orbit raising
activities are completed and before handover."

In paragraphT.2.l replace item l5a-h with the following:
"15. Use the GOES I-M Archive Systern for the op-line storage of the GOES N-Q DSN
and CDA (2209 MHz and 1694 MHz) PCM telemety streams, NTACTS AGC data"
Imager and Sounder wideband telernety received from the SPS, and SXI data received
from the MRS&S. The interface between GTACS and the GOES I-M archive system
shall be in accordance with the GOES N-Q GTACS to GOES I-M Archive System ICD
TBD.

In paragraphT.2.l,add the following to the end of item 19a:

"These timing requirements take effect upon receipt by the ftending/analysis process of
the requested archive data."

Change paragraph 9.1.1.9 to read as follows:
"The effective magnetometer sensor offset (sensor plus spacecraft) shall be determined
on-orbit via a spacecraft rotation maneuver. The determination shall be made during the
spacecraft post-launch test period in the vicinity of local noon."

Change paragraph 9.5.5 to read as follows:
"The spacecraft shall process and distribute commands to the IOO. One serial and six
pulse command channels shall be provided to each IOO (one or two instruments)."

Charlge paragraph 9.5.6.1 to read as follows:
"The spacecraft shall transmit the 100 kbps, NRZ-L formatted IOO data stream
continuously to the ground via the MDL. If two instruments of opportunity are installed,
the aggregate data rate from both instruments shall not exceed 100 kbps. Additionally,
the data rate from IOO #2 shall not exceed 50 kbps."



NAS5-98069
Modification No. 36

'Page 4of7

Add the following paragraph:

"9.5.6.1.1 Science Data Electrical lnterface - The spacecraft shall be capable of
processing up to two (2) separate science data output streams from the Instnrment of
Opportunity set, at the combined data rate specified in section 9.5.6.1. Each of the nvo
data streams shall consist of trvo separate data and clock signals and these signals shall
have the following elechical characteristics :

l. Signal Format: NRZ-L
2. Signal Tlpe: EIA-RS-422

Change paragraph g.5.6.2to read as follows:
"The spacecraft shall sample IOO telemetry and include the data in the spacecraft
telemetry (PCM) downlink. The spacecraft shall provide one 8-bit analog and nine 8-bit
passive (conditioned) analog channels, each sampled at a minimum rate of 0.05 Hz, in the
spacecraft telemetry (PCM) format."

Change paragraph 10.2.3 to read as follows:
"The MDL transmission channel shall multiplex the Imager Servo Error, the Imager IMC
Analog data, Sounder Servo Eror, SXI data, lmager ADS, SXI ADS, IOO data (from
one or two instruments), normal mode Telemetry, and Dwell mode Telemefiry and any
other contractor specified data. The output data shall be NRZ-L formatted and shall
include at a minimum a parity bit in the header to allow for bit eror detection. This data
stream shall then be balanced QPSK modulated. Refer to the Imager, Sounder, SXI
Interface Control Documents (ICDs), and the IRD for the IOO for data rate and data
format information. The spacecraft contractor shall format the data stream to resolve the
four-fold phase ambiguity of the demodulated data. The MDL transmission channel shall
also have a ground commandable mode in which the downlink carrier is QPSK
modulated only by a PN sequence for use in BER testing. Furthermore, the MDL
transmission channel shall have a ground commandable mode through which a CW RF
carrier can be emitted for EIRP and long-term frequency stability testing."

Change paragraph 10.2.9.4.2 to read as follows:
"The transponder modulation index shall be such as to provide between 2 and 5 dB of
carrier suppression on orbit and the carrier suppression shall remain within +0.25 dB over
any 2A minute interval, with the noise power as seen on orbit, in all transpoi-det
commandable modes and configurations. The spacecraft confiactor shall analytically
determine the systern temperature difference (the ambient channel noise power
difference) between the on-orbit environment and the integration and test environment.
There shall be no measurable spurious modulation of the SAR repeater due to the
operation of any spacecraft function as measured at the transponder input that exceeds -
175dBmi."
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Change paragraph 10.5.2 to read as follows:
"The spacecraft shall be capable of connecting and disconnecting each load individually
by command. Essential or critical loads may be hard-wired to the spacecraft bus. It shall
be impossible to disconnect or othemrise disable the command function. Some short-
term current sharing with the battery for selected peak power conditions is allowed if
approved by NASA."

Paragraph l0.l1.3 allows for the deviation of Fiberdux glass,epoxy laminate used in the
SAAB S-Band Omni Antenna as reflected in CCR 6058.

Add Appendix C, Exemptions to Reference Documents which pertains to paragraph 2.0
of the Performance Specification. The exemptionp agreed to on this modification are
reflected in CCR's 60354, 6036A, 64374,6039,6040A arrd6042.

Attachment C, GOES N-Q Imager lnterface Control Document

Change paragraph 3.5.4.3.2, figure 3.5.4-6 and table 3.5.4-8, in accordance with CCR
7O3l,to reflect changing the timing of the Scan Minor Position Data update from the
falling edge of the Strobe clock to the rising edge.

Revise paragraphs l, 2.3 and 5.4 to reflect the change from 26 AWG wire in the Imager
harness to 30 AWG wire and to define the hamess interface as reflected in CCR 6056.

Attachment D, N-Q Sounder Instrument Interface Control Document

Change table 3.4.1-2 to reflect the harness lengths in CCR 6047A.

Change paragraph 3.5.4.3.2, figure 3.5.4-6 and table 3.5.4-8, in accordance with CCR
7031, to reflect changing the timing of the Scan Mirror Position Data update from the
falling edge of the Strobe clock to the rising edge.

In table 5.1.1-1 change the description for Word 12, Bit(s) 6-15 to N-S lncrements (Low
Byte).

Revise paragraphs l, 2.3 and 5.4 to reflect the change from 26 AWG wire in the Sounder
hamess to 30 AWG wire and to define the harness interface as reflected in CCR 6056.
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Attachment E, Interface Control Document for the Solax X-Rav Imager ($XI)

In table 3-26, change the specification of the S)O synchronization pulse as reflected in
ccR 6061A.

I

Attachment H, List of Govemment Furnished Property

Change the availability date of the S)O Engineering Model to July 8, 2000.

4. Replace the contract areas listed below with the enclosed revised pages:

Contract ',

Page 4
Page 5
Page ll
Page 13

Page 16

Page 17

Statement ofWork

Paragraph 3.4.5.2

Performance Specifi cation

Paragraph 2.0
Paragraph 3.4
Paragraph 6.2.2, item 5

Paragraph 7.2.1, item 15 and l9(a)
Paragraph 9.1.1.9
Paragraph 9.5.5
Paragraph 9.5.6.1
Paragraph 9.5.6.1.1
Paragraph 9.5.6.2
Paragraph 10.2.3
Paragraph 10.2.9.4.2
Paragraph 10.5.2
Paragraph l0.l I .3
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Appendix A - Waiver Listing
Appendix C - Exemptions to Reference Documents

List of Government Furnished Property

3 pages

The fixed price of this contract, and the funds allotted for thd performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this confract for further
equitable adjustrnent attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR's listed in Block 14 of Page l.

END OF MODIFICATION



SECTION B OF NAS5.98069. MODIFICATION NO.36
SUPPLIE: O* SERVTCES AI\[D PRICES/COSTS

B.1 DELIVERABLE REQUIREMENTS (GSFC 52.210-90) (OCT le88)

The Contractor shall perform and/or deliver the following:

Contract Line
Item Number
(CLII\0

l.

Description

On-Orbit Acceptance of
GOES N Spacecraft

Price

2.

3.

4.

).

$275,094,471

Propulsion Computer Model &
Supporting Documentation

Softrvare Development &
Validation Environment

GTACS Workstation for SXI T&C,I&V
and Software Development

Source & Executable
Flight Softrvare Code

Emulators dSpare Parts

S/C Emulator (2)
3 sets EACE components (l set includes EACE board,
EACE DPM daughter card, EACE PAM board;
3 sets ETC components (l set includes ETC board and

PAI{ board;
2 special order ovenized oscillators used by EACE

INR Performance Evaluation System

SXI to Spacecraft Harness

Battery Test Cells
(5 from each activation lot)

Data for Communication Modeling
Engineering Model Data
Flight Model Data

Acceptance of SSGS
4

NSP

NSP

NSP

NSP

6.

7

8.

NSP

NSP

NSP

9.

10. NSP



11.

12.

13.

SECTION B OF NAS$98069
MODItrICATION NO.36

SUPPLIES OR SERVICES AI\ID PRICES/COSTS

On-Oftit Acceptance of
GOES O Spacecraft

Special Task Assignments
with Reports

Additional Integration &
Testing Support

Spacecraft Storage

On-Orbit Acceptance of
GOES P Spacecraft

Special Task Assignments
with Reports

Additional Integration &
Testing Support

Spacecraft Storage

On-Orbit Acceptance of
GOES Q Spacecraft

Special Task Assi gnments
with Reports

Additional Integration &
Testing Support

Spacecraft Storage

$148,500,000

See Clause 8.9

See Clause H.4

See Clause H.4

$190,900,000

See Clause 8.9

See Clause H.4

See Clause H.4

$185,000,000

See Clause B.9

See Clause H.4

See Clause H.4

14.

OPTION 1

15.

16.

18.

OPTION 2

22.

t7.

19.

20.

2t.

Total value of each CLIN, for purposes of final payment shall be reduced by Performance Based
Payments made to the contractor for that CLIN.

(End of clause)

)
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SUPPLIES OR SERVICES AI\[D PRICES/COSTS

8.5 EVENTS FOR PERFONN,T.qNCE BASED PAY-I\,IENTS

ln accordance with Clause B.4 PERFORMANCE BASED PAtal\4ENTS (52.232-32), and upon
successful completion of an event, as defined in 8.6 DETERMINATION OF EVENT
COMPLETION, the contractor may request performance based payments based for the following
Events: (Requests forpayment for milestones completed in September after the September
request for payment has been submined and milestones completed in October, will be submitted
in November)

Event No. Event

GOES N

Spacecraft System Level Reviews

Nl. System Concept Review

N2. Preliminary Design Review

N2A. Preliminary Design Review Updates

N3. Critical Design Review

N4. Mission Operations Review

N5. Pre-Environmental Review

N6. Pre-Storage Review

N6A. Pre-shipment Review

N7. Flight Operations Review

N8. Spacecraft Launch Readiness Review

Software Subsystem Reviews

N9. Concept Review

Nl0. Requirements Review

Nl1. Preliminary Design Review

Amount Date

$3,750,000

$1,500,000

$1,000,000

$6,500,000

s2,400,000

s11,000,000

$4,000,000

$5,500,000

$4,000,000

$2,000,000

$3,000,000

$2,500,000

$1,000,000

5/5/98

8i l3/98

t2/20t98

5/t3t99

5/t2t00

9/19/00

5tzv0l

5/2v02

6t6/02

r0/5t02

3t5t98

5/7t98

7t9t98
ll
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SUPPLIES OR SERVICES AND PRICES/COSTS

N28.

N29.

N30.

i.Br.

N32.

N33.

N34.

N35.

Booster on Stand (BOS) Review

Pre-Payload Mate Review

Launch Vehicle Mission Peculiar/
Mission Unique Preliminary
Design Review

Launch Vehicle Mission Peculiar/
Mission Unique Critical Design Review

RESERVED

Baseline Delta 3 Design TM
Data Package and Presentation
at CCAS

External lndependent Readiness
Review

SeniorNASA Management
Mission Readiness Review

, $500,000 9n5t0l

$1,000,000 3lt2t99

$3,500,000

$3,000,000

$1,000,000

$4,000,000

$3,000,000

$2,000,000

$2,000,000

$3,500,000

$ 500,000

$7,000,000

$4,000,000

8/7t02

9t20t02

4n3t99

8/15/02

9tr0t02

tOnt02

s/13/98

4n3t98

7t28t98

r0t3u02

4t30t03

N36. Launch Readiness Review

Electronic Data Distribution Svstem

N37. EDDS Critical Design Review

N37A EDDS Hardware/Software Interface Review

N38. EDDS Acceptance

System Events

N39. SpacecraftEngineeringHandover

N40. Final On-orbit Acceptance

l3
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SUPPLIES OR SERVICES AI\D PRICES/COSTS

Softrvare Subsystem Reviews

07. Critical Design Review

08. Test Readiness Review

09. Acceptance Review

Launch Services

$4,500,000

s3,000,000

$2,000,000

$2,500,000

$2,100,000

$2,500,000

$10,000,000

$5,000,000

$l1,500,000

$1,000,000

$2,500,000

$1,000,000

$1,000,000

$2,000,000

9/27/99

t/3/00

3/13/00

t2/20/99

t/27/00

8tru99

st30t02

t2/t6t99

8/19/03

2/5/04

l0/10/03

2/5/04

3/r&t04

l/l l/00

ol0.

01l.

or2.

ol3.

or4.

ols.

ol6.

o17.

ol8.

o19.

020.

Launch Vehic le lnterface
Requirements Document

Spacecrdftllaunch Vehicle
Interface Control Document

Mission lntegration Program
Kickoff Review

Final Loads Verification Review

Launch Vehicle Requirements
Review

Launch Vehicle Pre-lnstallation
Review (Major Components)

Launch Vehicle Design
Certification Review

Launch Vehicle Pre-Ship Review

Booster on Stand (BOS) Review

Pre-Payload Mate Review

Launch Vehicle Mission Peculiar/
Mission Unique Preliminary
Design Review

l6



o2t.

o22.

o23.

o24.

ozs.

0.26.

SECTION B OF NAS5.98069
MODIFICATION NO.36

SUPPLIES OR SERVICES AI\[D PRICES/COSTS

Laurch Vehicle Mission Peculiar/
Mission Unique Critical Design Review

RESERVED

RESERVED J,

$500,000 3tr5t03

External lndependent Readiness Review

SeniorNASA Management
Mission Readiness Review

Launch Readiness Review I

$1,000,000

$1,000,000

$1,000,000

$2,000,000

$1,000,000

s1,900,000

$1,000,000

$4,000,000

$13,000,000

$10,500,000

$10,000,000

s12,000,000

$2,000,000

2/r2t04

3lt0/04

313v04

4/30t04

9/24104

2truo0

8t24t00

vt6t0l

vr6tar

t2/07t01

4/03t02

v07t03

rzt05t02

System Events

, O27. Spacecraft Engineering Handover

O28. Final On-orbit Acceptance

Contractor Defined Milestones

O29. Gate 7 - Start Bus Integration

O30. Gate 9 - Bus Complete

03l. Gate 10 - Payload Complete

O32. Bus & SEM Instruments Integration
& Test Complete

o33. XRS/EW/EPS/HEPAD Flight Unit #2
(N-O Spares) Pre-Shipment Review

O34. Gate 12 - GOES O S/C to System Test

O35. Gate 13 - GOES O S/C Complete

036. GOES-O End-to-End Test 4 Completed

t7
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NASs-98069
Modification No. 37
Page 2 of3

1. In Clause 8.6 ACCEPTAIICE AFID FINAL PAYMENT FOR GOES N, 0, P &
Q, item number three service number three shall read as follows:

3 SX] Provide an interface which allows the collection and
downlink of acceptable data products. Failure to provide
SXI HASS Electronics Box thermistor data via the
"Winchester connectors" will not constitute a failure of
service for the purposes of this contract clause only.

2. Delete Clause H.17 and mark it RESERVED.
=

3. In Clause J.l LIST OF ATTACHMENTS, make the following changes:

Attachment B, Performance Specifi .oation

Change paragraph 4.I.6.2.1and Table 10.2.3 to reflect changed requirements for analog

MDL uniform sampling rates in accordance with CCR 41898.

Attachment C, GOES N-Q Imager Interface Control Document

Change paragraph 3.2.3.6 c. in accordance with CCR 6006C which revises cooler
exposure to the sun.

Attachment D. N-O Sounder Instrument Interface Control Document

Change paragraph 3.2.3.7 c. in accordance with CCR 6006C which revises cooler
exposure to the sun.

Attachrnent E, Interface Control Document for the Solar X-Ray lmager (SXI)

Change paragraph 2.2.2to reflect current drawing revisions as stated in CCR 8022A



NASs-98069
Modification No. 37
Page 3 of3

4. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 3

Page37
Page 57

Performance Specification

Paragraph 4.1.6.2.1
Table 10.2.3

The fixed price of this contract, and the funds allotted for the performance thereof, shall

not be deemed to be increased by this change order. This modification also represents a

complete and equitable adjustment for the work associated with this change order and

releases the Govemment from any and all liability under this contract for firrther
equitable adjustment attributable to such facts and circumstances giving rise by this

change which is in accordance with the CCR's listed in Block 14 of Page l.

END OF MODIFICATION



INDEX OF CLAUSES FOR NAS5.98069

' MODIFICATION NO.37

I

SECTION H
Ir1 OPTION FOR ADDITIONAL SPACECRAFT

H.2 LAIINCH SERVICES
H.3 PRE.DETERMINED ADJUSTMENT FOR LATE DELIVERY
H.4 ADDITIONAT GOVERNMENT ACCOMMODATIONS
H.5 SUBCONTRACTING PLAI.{ AT'TD REPORTS FOR SMALL, SMALL

DISADVANTAGED A}ID WOMEN-OWNED SMALL BUSINESS CONCERNS
(GSFC s2.219-90) (JLJLY 1996) '

H.6 LMTTATION OF FTINDS (FIXED-PRICE CONTRACT) (18-s2.232-77) (MAR
1989)

H.7 CONTRACTOR ASSISTA}ICE
H.8 INCENTTVESUBCONTRACTINGPROGRAM
H.9 SECTION H CLAUSES INCORPORATED BY REFERENCE

H.IO ELECTION OF GOVERNMENT-PROVIDED LAUNCH SERVICES A].{D ADVA}{CE
AGREEMENT FORDEDUCTIVE CHANGE FOR GOVERNMENT PROVIDED
LAUNCH SERVICES

H.lI ADVA}ICE TINDERSTA}IDING REGARDING SETTLEMENT OF TERMINATION
OF CONTRACTOR PROVIDED LAUNCH SERVICES

H.Iz LICENSES A}ID PERMITS FOR A LAUNCH SERVICE OPERATOR

H.13 INSIGHT A}{D GOVERNMENT APPROVAL
H.I4 GOES N REPLACEMENT FOR FIRST YEAR SERVICE FAILURES

H.I5 NO COST TECHMCAL TRADES
H.16 ADDITIONAL ADJUSTMENTS FOR LATE DELTVERIES

H.17 RESERVED
H.18 REVISED DATE FOR LATE INSTRUMENTS
H.I9 ONE TIME SLIP FOR GOES O

H.2O ADruSTED GROUND STORAGE RATE FOR GOES N A}ID O
H.2I SPECIAL PERFORMA].{CE REQUIREMENTS

SECTION I
I.1 LIST OF SECTION I CLAUSES INCORPORATED BY REFERENCE

r.2 APPROVAL OF CONTRACT (s2.204-t) (DEC 1989)

r.3 RIGHTS TO PROPOSAL DATA (s2.227-23) (TECHNICAL) (JUN 1e87)

r.4 SUBCoNTRACTS (FXED-PRICE CONTRACTS) (s2.244-r) (FEB 199s)

r.s CLAUSES INCORPORATED BY REFERENCE (52.252-2\ (JUN 1988)

1.6 RIGHTS IN DATA--GENERAL (52.227-14) (JUN 1987) as modified by NASA FAR
S upplemen t 18-52.227- I 4--ALTERNATE U (JUN I 98 7)

SECTION J

J.l LIST OF ATTACHMENTS (GSFC s2.210-101) (ocT 1988)

a
1



SECTION E OF NAS5-98069
MODIFICATION NO.37

INSPECTION AI\[D ACCEPTANCE

3. Service number I and 2, as listed below, must be functional, as defined below. No more

than 3 of the other services listed shall have failed prior to spacecraft acceptance.

Service

I

5

6

7

8

9

10

1l

Service Name

lmager

Sounder

SXI

Lighfrfng Mapper
(when applicable)
Magnetometer
EPS & }IEPAD
}G.S/EW

WEFAX
DCS
EMWIN
S&R

Description

Provide an interface which allows the collection,
downlink and refransmission of acceptable data products

Provide an interface which allows the collection,
downlink and retransmis$ion of acceptable data products

Provide an interface which allows the collection and

downlink of acceptable data products. Failure to provide
S)(I HASS Elecfronics Box thermistor data via the
"Winchester cbnnectorsu will not constitute a failure of
service for the purposes of this contract clause only.
Provide an interface which allows the collection and

downlink of acceptable data products

Meet performance speci fi cations

Meet perforrnance specifi cations

Meet performance specifications. Failure to meet
performance specifications as a result of degradation of
the EI-n/ filters will not constinrte a failwe of service for
the purposes of this contract clause only.
Meet perfonnance specifi cations

Meet perfonnance specifi cations

Meet perfornance specifi cations

Meet perfornance specifications

(End of clause)

6) -37



SECTION H OF NAS5.98069
, MODIFICATION NO.37

sPE CIAL CONTRACT REQLIIREMENTS
I

negotiations will be conducted by the technical representatives of the Government and the

Contractor. In these cases, no Standard Form 141I will be submitted, and the issue of cost will
be limited to ensuring that the Government does not incur additional cost because of the ECP.

The negotiations and rgsultant agreements will not include trading of "priced" offers, nor an

agreement on price; rather, the trading of technical equivalency in requirements and the

performance/operability of the resulting GOES System. Nothing in this clause shall be construed

to limit the rights of either party under the "Changes" clause of this contract (52.243-l).

(End of clause)

H.16 ADDITIONAL ADJUSTMENTS FOR LATE DELTVERY

For GOES N, O, P, and Q, if the delay is attributable to the performance of the Contractor, and

not the launch services provider, the Contractor shall pay the Government the sum of $50,000
per day, up to a maximum of $12,000,000. Delays to the engineering handover date resulting
from the shutdown of a launch vehicle production line caused by a launch vehicle accident, or
due to a failure investigation following a launch vehicle anomaly, shall not be considered within
the control of the Contractor for the purpose of this provision. Nothing in this clause shall

otherwise limit the rights of either parfy under Clause H.3(c) herein.

(End of clause)

H.I7 RESERVED

H.18 REVISED RATE FOR LATE GFE INSTRI'MENTS

If the one-time delivery slip as defined in Clause H.4.a is not implemented, the daily rate for late

"Other" GFE instruments due the Contractor for GOES O, P and Q as set forth in Clause H.4.b

shall not take effect unless the delay in providing these instruments is later than 30 days prior to
the date originally specified for delivery of the SXI for each instnrment.

(End of clause)

57



*Updated to Modification 37 *

ATTACHMENT B
!l

s-4L5-22

PERFORMANCE SPECIFICATION
=rt'

FOR THE

GE O STATI ONARY OPERATIONAL EI{VIRONMENTAL
SATELLITE

GOES-N,O,P,Q

AUGUST 26,1997

NASA/GODDARD SPACE FLIGHT CENTER
GREENBELT, MARYLAND 207 7 T



A ground monitoring capability to confirm that the spacecraft is generating and applying the correct

compensation signal(s) and analysis capabilities to combine the various signals to isolate/identifu anomalies shall

be provided. '

4.1.6.2 Performance Determination - The following capabilities shallbe provided to facilitate INR anomaly

resolution:

4.1.6.2.1 Angular Displacement Sensor (ADS)/Angular Velocity Sensor (AVS) - The capabilitv to CCR4I89E

measure angular displacement from 2.3llzto 200 Hz in three axes to an accuracy of 0.2 pradians lo per Mod37

axis for 
"ng-ul"t 

displacement amplitudes < 20 prradians and to an accuracy of,2.0 prradians lo per axis ;ot CCR 6013

angular displacement amplitud" .ZOO prradians, at the spacecraft-Imager and the spacecraft-S*I interfacerMod 24

shall be provided. A second range of 1.0 to 1000 ;rradians or 0 to 50 mrad/sec shall be selectable by command.

This data shall be sampled with sample oeriod 1.25 milliseconds +/- 0.025 milliseco
and sent to the NOAA SOCC via the MDL. The frequency response of each ADS/AVS unit shall be measured

during unit level testing in the frequency range of 0.I Hz to 200 Hz.

4.1.6.2.2 INR Pointing Enors - The capability to q:uantitatively determine the contributions to the INR in-orbit
performance from the spacecpft, Imager, Sounder, and SSGS shall be provided. The INR performance

requirements to be determined are: navigation, within-frame registrationr and frame-frame registration. As a

minimum, it shall be possible to determine the respective contributions to the INR performance erors due to the

following:

l. Spacecraft control system noise.

2. Spacecraft control system errors.

3. Spacecraft dynamic interactions.
4. Instrument-induced attitude disturbances (e.g., caused by blackbody calibrations or SXI motions).

5. Errors in the estimation of the various required compensations (e.g., curve fit errors for rapidly changing

thermal induced pointing errors).
6. Errors resulting from differences between the desired compensation of the instrument line-of-sight and the

resulting instrument applied compensation.
7. Instrument pointing erors associated with the servo performance.

8. Thermally induced non-repeatable errors (spacecraft & instruments)'

9. Orbit determination elrors.
10. Attitude determination errors.

I I . Estimates of non-repeatable errors (magnitude & characteristics).

This determination capability may be provided through additional sensors, hardware and/or software in the

spacecraft and SSGS. The 3o accuracy of the determination shall be dernuustrated to be within t/a of a pixel for
measurements related to landmarks, and within 4 pradians E-W and 7 pradians N-S for stars and all other

measurements; statistical averaging may be used.

4.1.6.3 INR Calibratiott - The current calibration capabilities to determine spacecraft motion caused by

instrument blackbody calibrations, perform star tracking for indefinite periods, and image the moon shall

be continued and maintained. Additional calibration capabilities shall be provided, if required, to initialize,
calibrate, and/or maintain the INR performance.

4.1.7 INR Budget Summary - For the purpose of developing the INR system level budgets, Table 4.1.7-1

contains the INR budget allocations for the Imager; and Table 4.1.7-Z contains the INR budget allocations for the



Parameter
rame svnc

SXI image data

IOO image data

Normal mode S/C telenretrY data

Dwell mode S/C telemetrY data

Fill data

Imager servg,error
Imager IMC analog data

Sounder servo error
S)O ADS data

Optical bench ADS data

Table 10.23

Parameters and Rates

Rate
Once per frame
IOO KBPS
IOO KBPS
4 KBPS
4 KBPS
As required

Analoe Data
1.25 msec+/-0.025 msec, each N/S and EA/f
1.25 msec+/-0.025 msec, each N/S and EAil
2.50 msec+/-0.025 mscc, each N/S and E/W
1.25 msec+/-0.025 rnsec, each axis (x,y,z)
1.25 msec+/-0.025 msec, each axis (x,yg)

ccR4l 898
Mod 37

10.2.3.2 Modulation Characteristr'cs - The MDL rnultiplpxer data stream to the MDL modulator shall

be continuous.

L0.2.4 Processed Data Relay Transponder Requirements

10.2.4.1 No Access Output Power -To enable CDAS ground system time delay calibration for PDR
ranging, the PDR transponder EIRP shall not exceed +10 dBm with a carrier uplink of 0.25 watts, .

Compliance with this requirement shall be demonstrated during gror:nd tests with an inpdt test cable

providing a290 K source temperature and no signal.

10.2.4.2 Time Detay - The PDR transponder time delay shall not exceed 1400 ns, when measured with a
digital PN sequence, and shall not vary more than +25 ns over all spacecraft environments.

10.2.5 Digital tyEFil( Transponder Requiremenrs - The digtlal V{EFN( signal defined in Tables

10.2. I . 10 and 10.2. 1 . l2 includes the use of concatenated convolutional rate %, constraint length K = 7

inner and Reed-Solomon223,255 outer code.

10.2.5.1 Baseband Pulse Shaping- The digital WEFN( implementation includes the use of a Nyquist
raised-cosine channel filter iniasiade with an x/sin x-shaped aperture equalizer for shaping the NRZ
pulses prior to RF transmission. The CDAS Eansmit channel characteristic shall have a roll-off of 1.0

and an apportionment of 0.5. The out-of-band attenuation at (l + 1.0)146.5 ksps shall be > 30.0 dB.

10.2.5.2 Sideband Regrowth - Sideband regowth due to satellite channel non-linearities shall

not produce sidebands greater than -18 dB referenced to the modulation main lobe.

10.2.6 EMWIN Transponder Requiremenb - The ENflMIN link shall provide a minimum BER
performance of l0'2 at i data rate of 25 kbps with no forward error correction coding, NRZ-L formatted
andBPSKmodulated,incompliancewithTablel0.2.l.S-1. TheEMWINtranspondetEIRPshallbethe
maximum allowed by the PFD limits of subsection 10.2.1.9.

10.2.7 DCPR Transponder Requiremerr - The DCPR transponder is frequency division multiple
accessed (FDMA) with two 400 kHz bands, termed the domestic and intemational bands, respe-ctively.

Each band is further subdivided into 200 1.5-kHz and 33 3-kl{z charnels. Data collection platforms
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NAS5-98069
Modification No. 38
'Page 2 of 3

1. In Clause 8.5 E'VENTS FOR PERFORMAI\CE BASED PAYMENTS' make the

following changes:

Decrease N25, Launch Vehicle Pre-Installation Review from $5,000,000 to $2,000,000.

Decrease N59, Flight Operations Training Program Completed from'$10,000,000 to

$2,000,000.
Decrease N61, Complete Fit Check, from $8,000,000 to $2,000,000

Increase Nl8, SSGS Pre-Ship Review, from $5,000,000 to $9,000'000.

Add N76, Elecfionic Data Distribution System & Configuration Management Review,

$2,000,000, 5/10/00.
Add N77, Rebaseline Schedule Review, $6,000,000' 5/11/00.

Add N78, Integration and Test (I&T) Review, $5,000,000,6115100.

2. lnClause J.l LIST OF ATTACHMENTS, make the following changes:

Attaclunent K, Perfomlance, Based Payments Completion Criteria

Add item N76, Electronic Data Distribution System & Configuration Management

Review, with a completion criteria of l.

Add item N77, Rebaseline Schedule Review, with a completion critieria of 1.

Add item N78, Integration and Test (I&T) Review, with a completion criteria of l.

3. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 12

Page 14-24



NAS5-98069
Modification No. 32
Page 3 of3

Attachment K

Page 4-5

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability,under this contact for further
equitable adjustnent attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR listed in Block 14 of Page l.

END OF MODIFICATION



SECTION B OF NAS5-98069
MODIFICATION NO.38

SUPPLIES OR SERVICES AND PRICES/COSTS

Nl2. Critical Design Review

N13. Test Readiness Review

Nl4. AccePtance Review

Spacecraft Support Ground System Reviews

N15. SYstem ConcePt Review

Nl6. Preliminary Design Review

N17. Critical Design Review
'| 

t

Nl8. Pre-ShiPmentReview

Nl9. AccePtance Review

Launch Services

$2,500,000

$3,100,000

$10,000,000

$2,500,000

$1,000,000

$3,000,000

$9,000,000

$3,500,000

3t8t99

8t17t99

t0tr4t99

$3,750,000

$1,000,000

$1,000,000

s2,500,000

$5,000,000

$2,000,000

$3,500,000

$2,000,000

st7t98

7/3v98

4t9/99

3/r4to0

7/2t03

6t22198

3/1199

8lt4198

8/16/00

y19/99

2/12/02

817102

4t5t02

N20. Launch Vehicle Interface
Requirements Document

N2l. Spacecraft/LaunchVehicle
Interface Control Document

N22. Mission lntegration Program

Kickoff Review

N23. Final Loads Verification Review

N24. Launch Vehicle Requirements

Review

N25. LaunchVehiclePre-Installation
Review (Major ComPonents)

N26. Launch Vehicle Design
Certification Review

N27. Launch Vehicle Pre-Ship Review

t2



SECTION B OF NASS-98069
MODIFICATION NO.38

SUPPLIES OR SERVICES AI\ID PRICES/COSTS

Contractor Defined Milestones

N41. GOES N and O Team Kickoff

N42. Contract Award to Panametrics for SEM
Instruments ,.

N43. DeliverEngineeringCommunications
Model Data

$1,000,000

$3,000,000 ,

$8,000,000

$8,000,000

$7,500,000

$6,000,000

$5,500,000

$6,500,000

$3,500,000

$3,000,000

$6,000,000

$2,600,000

$2,000,000

$2,500,000

$2,000,000

2lll,lgg

3t4t98

t0t7t98

tt/3t98

r2ltv98

12123t98

2t15t99

2lr9l99

3lr0t99

9/8t99

Lv25t99

3/23100

3t24t00

6t23t00

r0/4t00

N44.

N45.

N46.

N47.

N48.

N49.

N50.

N51.

N52.

N53.

N54.

N55.

N56.

N57.

- N58.

N59.

S/C Emulator & PES PDR

Gate 3 - GOES Bus Layout Complete

Gate 5 - GOES Antenna Design Complete

RESERVED

GTACS/NTACTS Proof-of-Concept Demo

Gate 4 - GOES Payload Layout Complete

Communication Subsystem CDR

RESERVED

Version Description Document - Build 4

RESERVED

Deliver Flight Communications Model Data

Gate 7 - Start Bus Integration

Deliver Ground System SOCC/CDASs

Gate9-BusComplete

GOES N End-to-End Test lA Completed

Flight Operations Training Program
Completed

T4

$3,500,000 6t18t99



SECTION B OF NAS$98069
MODIFICATION NO.3E

SUPPLIES OR SERVICES AIID PRICES/COSTS
I

Spacecraft Training Program Plan (Final) $8,000,000N60.

N6l.

N62.

N63.

N64.

N6s.

N66.

N67.

N68.

N69.

N70.

N71.

N72.

N73.

N74.

N75.

N76.

N77.

N78.

Complete Fit Check

GOES N End-to-End Test 2 Completed

Launch Site Test Procedures

INR System Description and

Analysis Document (Final)

Contingency Simulation# I -

Dress Reh,earsal

GOES-N Data Book

GOES-N End+o-End Test 4 Completed

Algorithm Design Description - Build 3

1553 Data Bus Diagnostics Features

Meeting

$2,000,000

$4,000,000

$4,000j000

$4,000,000

$4,000,000

$3,000,000

$10,000,000

$3,000,000

$4,000,000

$2,000,000

tltz8t00

tznt00

ll26/0r

3n9tol

4/27t01

8/2102

9t13t02-

l0/08/00

5/t4t0l

u2a/99

2nv99

7l|sl99

7trst99

rOn5l99

3/3U00

3/15/00

5/10/00

s/l l/00

6/15/00

PES ADD Walk-Thru Review $2,000,000

PES Prototlpe GUI Demo $2,000'000

PES Delivery $500'000

Wideband Tape Recorder Delivery & Training $470,000

Safehold Mode Proposal 524,471

Electronic Data Distribution System 
- 

$2,000,000

& Configuration Management Review

Rebaseline Schedule Review $6,000'000

Integration and Test (I&T) Review $5,000,000

l5



SECTION B OF NAS5.98069
MODIFICATION NO.38

SUPPLIES OR SERVICES AI\D PRICES/COSTS

GOES O

Spacecraft System Level Reviews

Ol. Critical Design Review
tl

02. Mission Operations Review

03. Pre-Environmental Review

04. Pre-Storage Review

O4A. Pre-Shipment Review - |

05. Flight Operations Review

06. Spacecraft Launch Readiness Review

Software Subsystem Reviews

07. Critical Design Review

08. Test Readiness Review

09. Acceptance Review

Launch Services

$2,000,000,

$10,000,000

$10,000,000

$12,000,000

$1,000,000

$1,000,000

$l,oo0,ooo

$4,500,000

$3,000,000

$2,000,000

$2,500,000

$2,100,000

$2,500,000

$10,000,000

$5,000,000

2/rv00

4t2t02

4n8/02

tznU02

t2nu03

u9t04

4t4t04

9t27t99

u3t00

3/13/00

t2/20t99

1/27t00

8trv99

5/30t02

12n6t99

o10.

011.

or2.

013.

or4.

Launch Vehicle Interface
Requirements Document

Spacecraft/Launch Vehicle
lnterface Control Document

Mission lntegration Program
KickoffReview

Final Loads Verification Review

Launch Vehicle Requirements
Review

16



SECTION B OF NAS5-98069
, MODIFICATION NO.38

SUPPLIES OR SERVICES AI\ID PRICES/COSTS

ol5.

o16.

ol7.

or8.

ol9.

o20.

o2r.

o22.

o23.

o24.

ozs.

026.

Launch Vehicle Pre-lnstallation
Review (Major Components)

Launch Vehicle Design
Certification Review

Launch Vehicle Pre-Ship Review

Booster on Stand (BOS) Review

Pre-Payload Mate Review :

Launch Vehicle Mission Peculiar/
Mission Unique Preliminary
Design Review

Launch Vehicle Mission Peculiar/
Mission Unique Critical Design Review

RESERVED

RESERVED

Extemal Independent Readiness Review

Senior NASA Management
Mission Readiness Review

Launch Readiness Review

$500,000 3lrsl03

$11,500,000

$1,000,000

$2,500,000

$1,000,000

s1,000,000

$2,000,000

$1,000,000

$1,000,000

$1,000,000

$2,000,000

$1,000,000

8/19/03

2/5/04

l0/10/03

2t5t04

3n8t04

l/t l/00-

2/12t04

3trot04

3/3t/O4

4/30/04

9t24t04

2nu00

System Events

O27. SpacecraftEngineeringHandover

O28. Final On-orbit Acceptance

Contractor Defined Milestones

O29. GateT - Start Bus Integration

t7

$1,900,000



SECTION B OF NAS$98069
MODIIIICATION NO.38

SUPPLIES OR SERVICES AI\ID PRICES/COSTS

030.

031.

o32.

033.

o34.

03s.

036.

GOES P

Spacecraft System Level Reviews

Gate9-BusComplete

Gate 10 - Payload Complete

Bus & SEM Insfuments lntegration
& Test Complete i,

)RS/EW/EPS/HEPAD Flight Unit #2
(N-O Spares) Pre-Shipment Review

Gate 12- GOES O S/C to System Test

Gate 13 - GOES O S/C Comfrtetd

GOES-O End-to-End Test 4 Completed

$1,000,000

$4,000,000

$13,000,000

$10,500,000

$10,000,000

$12,000,000

$2,000,000

$3,750,000

$4,000,000

$4,000,000

$2,400,000

$2,400,000

$2,300,000

s7,000,000

$3,750,000

s3,750,000

8124t00

vt6t0l

l/16/01

12t07/01

4t03t02

v07ta3

12105t02

2t6t04

4t5t05

7t5/05

rv29/05

v12/06

4/4t06

tv4t03

tzt30t03

3/2t04

Pl.

P2.

P3.

P4.

P5.

P6.

Critical Design Review

Mission Operations Review

Pre-Environmental Review

Pre-Shipment Review

Flight Operations Review

Spacecraft Launch Readiness
Review

Software Subsystem Reviews

P7. Critical Design Review

P8. Test Readiness Review

P9. Acceptance Review

t8



SECTION B OF NAS5.98069
, MODIIIICATION NO.38

SUPPLIES OR SERVICES AI\D PRICES/COSTS

Launch Services

P10.

Pl1.

Pt2.

P13.

P14.

P15.

Pl6.

Pl7.

P18.

Pl9.

P20.

Pzt.

P22.

Launch Vehicle lnterface
Requirements Document

Spacecraft/Launch Vehicle
lnterface Control Document

Mission Integration Program
Kickoff Review

Final Loads Verification RevLw

Launch Vehicle Requirements
Review

Launch Vehicle Pre-Installation
Review (Major Components)

Launch Vehicle Design
Certification Review

Launch Vehicle Pre-Ship Review

Booster on Stand (BOS) Review

Pre-Payload Mate Review

Launch Vehicle Mission Peculiar/
Mission Unique Preliminary
Design Review

Launch Vehicle Mission Peculiar/

Mission Unique Critical Design Revi-ew

Launch Vehicle ComponenU
System Design Review
(Major Mods only) (PDR Level)

$3,750,000

$4,000,000

$7,000,000

$4,000,000

$7,500,000

$4,000,000

$5,000,000

$5,000,000

s2,400,000

$2,400,000

$3,750,000

$7,500,000

s3,750,000

rt/28t03

l/5/05

l0/8/03

7t29t05

Lv3l04

8t25/05

l0/5/05

l0/19/05

r/4t06

vr7/46

4/7t04

tOt6t04

6/30104

19



SECTION B OF NAS5.98069
MODIFICATION NO.38

SUPPLIES OR SERVICES AI\ID PRICES/COSTS

P23.

P24.

P25.

Launch Vehicle Component/
System Design Review
(Major Mods only) (CDR Level)

External Independent Readiness ,,

Review

Senior NASA Management
Mission Readiness Review

Launch Readiness Review : 
,

$4,000,000 rzt8t04

$2,400,000

$2,400,000

$2,300,000

2n0t06

P26.

System Events

P27. SpacecraftEngineeringHandover

P28. Final On-orbit Acceptance

Contractor Defined Milestones

Pzg. KickoffMeeting

P30. Deliver Launch Services Proposal

P31. ManufacturingReadinessReview

P32. Preliminary Design Review (If req'd)

P33. Transfer SEM instruments from
recontractual stores

P34. Communication Subsvstem to
Integration

P35. T&C Subsystem to Integration

P36. Gate 1l - Antenna to lntegration

P37. ACS Subsystem to Integration

$5,000,000

$8,900,000

$6,000,000

s6,000,000

$6,000,000

s6,000,000

$6,000,000

$3,750,000

$3,750,000

$3,750,000

$3,750,000

3t8t06

3t29t06

4t30t06

9t28t06

str2t03

6n3t03

7/t7t03

8n4t03

9trst03

5/r4t04

6lr4/04

6125t04

8tr5t04

20



SECTION B OF NASS-98069
, MODIFICATION NO.38

SUPPLIES OR SERVICES AI\ID PRICES/COSTS

P38.

P39.

P40.

P4l.

Gate9-BusComplete

Bus & SEM Instrments lntegration
& Test Complete

S/C Unit lntegration Complete

SEM Instruments Integration
& Test

Gate 12 - S/C to System Test

GFE lntegration

Complete EMVEMC Test

$3,750,000

$3,750,000

$4,000,000

s4,000,000

$4,000,000

$4,000,000

$4,000,000

$3,600,000

$3,900,000

$3,900,000

$2,300,000

$2,300,000

$2,200,000

$7,000,000

$3,600,000

$3,600,000

9nt04

9/t7t04

2t15t05

3n4t05

4t4t05

5/r6t05

6/r5/05

2/7t06

4/3t07

7t3/07

tt/27t07

l/15/08

4/4/08

ru3t05

12129105

3/2106

P42.

P43.

P44.

GOES Q

Spacecraft System Level Reviews

Ql. Critical Design Review

Q2. Mission Operations Review

Q3. Pre-Environmental Review

Q4. Pre-Shipment Review

Q5. Flight Operations Review.

Q6. Spacecraft Launch Readiness

Review

Software Subsystem Reviews

Q7.

Q8.

Qe.

Critical Design Review

Test Readiness Review

Acceptance Review

2l



SECTION B OF NAS5.98069
MODIFICATION NO.38

SUPPLIES OR SERVICES AI\D PRICES/COSTS

Launch Services

Ql0.

Ql1.

Qt2.

Ql3.

Qt4.

Ql5.

Ql6.

Q17.

Ql8.

Q1e.

Q20.

Q2l.

Q22.

Launch Vehicle Interface
Requirements Document

Spacecraft/Launch Vehicle
Interface Control Document

Mission Integration Program
Kickoff Review

Final Loads Verification Review

Launch Vehicle Requirements
Review

Launch Vehicle Pre-Installation
Review (Maj or Components)

Launch Vehicle Design
Certification Review

Launch Vehicle Pre-Ship Review

Boosteron Stand (BOS) Review

Pre-Payload Mate Review

Launch Vehicle Mission Peculiar/
Mission Unique Preliminary
Design Review

Launch Vehicle Mission Peculiar/
Mission Unique Critical Design Review

Launch Vehicle ComponenV
System Design Review
(Major Mods only) (PDR Level)

$3,600,000

$3,900,000

' $7,000,000

$3,900,000

$7,000,000

$3,900,000

$4,900,000

s4,900,000

$2,300,000

$2,300,000

$3,600,000

$7,000,000

$3,600,000

rr/29/05

v8t07

l0/10/05

7t27t07

ru6tw

8/27/07

r0/8/07

r0t22/07

t/7/08

3/19t08

4t10/06

r0t9t06

7/3/06

22



Q23.

Q24.

Q25. SeniorNASAManagement
Mission Readiness Review

Q26. Launch Readiness Review 
=

Systeni Events '|,

Q27. SpacecraftEngineeringHandover

Q28. Final On-orbit Acceptance

Contractor Defined Milestones

Q29. Kickoff Meeting

Q30. Deliver Launch Services Proposal

Q3l. ManufacturingReadinessReview

Q32. Preliminary Design Review (If req'd)

Q33. Transfer SEM instruments from
precontractual stores

Q34. Comrnunication Subsystem to

Integration

Q35. T&C Subsystem to Integration

Q36. Gate 1l - Antenna to Integration

Q37. ACS Subsystem to Integration

SECTION B OF NAS5-98069
. MODIFICATION NO.38

SUPPLIES OR SERVTCES AI\ID PRICES/COSTS

Launch Vehicle ComponenV
System Design Review
(Major Mods only) (CDR Level)

External Independent Readiness

Review

s4,000,000 rznv06

s2,300,000

$2,300,000

$2,300,000

$4,900,000

$9,000,000

$5,800,000

$5,800,000

$5,800,000

$5,800,000

$5,800,000

$3,600,000

$3,600,000

$3,600,000

$3,600,000

2n3t08

3/10/08

3/31/08

4t30/08

9/26tA8

5/l l/05

6/t4t05

7/18t05

8i l5105

9/t4/05

s/r5t06

6tr4t06

6t27t06

8/r6t06
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SECTION B OF NAS5.98069
MODTFICATION NO.38

SUPPLIES OR SERVICES AI\[D PRICES/COSTS

Q38.

Q3e.

Q40.

Q4t.

Q42.

Q43.

Q44.

Gate9-BusComplete

Bus & SEM Instruments Integration
& Test Complete

S/C Unit Integration Complete

SEM Instruments lntegration
& Test

Gate 12 - S/C to System Test_

GFE Integration

Complete EMI/EMC Test

$3,500,000

$3,500,000,

$3,900,000

$3,900,000

$3,900,000

$3,900,000

$3,900,000

9nt06

9n9/06

2n3t07

3tr2t07

4t2t07

5n4t07-

6n3t07

If a review for GOES O, P or Q is not required, in accordance with paragraph 1.1 of the
Statement of Work, the contractor shall submit the invoice f,or that associated event at the
specified time in this clause.

(End of Clause)
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Modification No. 38

GOES N

GOES O

N68. GOES N End:to-End Test 4 Comoleted 6
N69. Alqorithm Desiqn Description.- Build 3 6
N70. 1553 Data Bus Diagnostics Features Meeting 6
N71. PES ADD Walk-Thru Review 1

N72. PES Prototype GUI Demo 6
N73. PES Delivery 4

N74. Wideband Tape Recorder Delivery & Traininq 6
N75. Safehold Mode Proposal 6
N76. Electronic Data Distribution System &

Gonfiguration ManaEement Review
1

N77. Rebaseline Schedule Review 1

N78. lnteqration and Test (l&il Review 1

Milestone Description Completion
Criteria

o29. Gate 7 - Start Bus lnteqration 5

o30. Gate9-BusComolete 5
o31. Gate 10 - Pavload Comolete 5
o32. Bus & SEM Instruments Inteqration & Test Comolete 6
c33. XRS/EUV/EPS/HEPAD Flight Unit#2 (N-O Spares) Pre-

Shipment Review
1

c34. Gate 12 - GOES O S/C to Svstem Test 5
035. Gate 13 - GOES O S/C Complete 5
036. GOES O End-to-End Test 4 Completed 6

Milestone Description Completion
Criteria

P29. Kickoff Meetino 1

P30. Deliver Launch Services Proposal - 3
P31. Manufacturing Readiness Review 1

P32. Preliminarv Desiqn Review (lf req'd) 1

P33. Transfer SEM instruments from orecontractual stores 6
P34. Communication Subsvstem to Inteqration 6
P35. T&G Subsvstem to Inteoration 6

36. Gate 11 - Antenna to Inteoration 5
P37. ACS Subsvstem to Inteqration 6



Modification No.38

P38. Gate9-BusGomplete 5

P39. Bus & SEM Instruments Intesration & Test Complete 6
P40. S/C Unit Inteqration Complete 6
P41. SEM Instruments lnteqration & Test 6
P42. Gate 12 - S/C to System Test 5
P43. GFE Inteqration 6

44. Complete EMI/EMC Test 6

Milestone Description Completion
Criteria

Q29. Kickoff Meetinq 1

o30. Deliver Launch Services Proposdl 3
Q31. Manufacturinq Readiness Review 1

Q32. Preliminary Desiqn Review (lf req'd) 1

Q33. Transfer SEM instruments from precontractual stores 6

Q34. Communication Subsvstem to Inteoration 6
Q35. T&C Subsvstem to Inteqration 6

Q36. Gate 11 - Antenna to Integration 5

Q37. ACS Subsystem to Integration 6

Q38. Gate9-BusComolete 5

Q39. Bus & SEM lnstruments Inteqration & Test Complete 6
Q40. S/C Unit Integration Complete 6
Q41. SEM lnstruments Integration & Test 6
Q,42. Gate 12 - S/C to System Test 5

Q43. GFE lnteqration 6
Q44. Complete EMI/EMC Test 6
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C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

d. OTHER (Specf type of moditication and authoity)
UnilateralModification; Clause H.6 LIMITATION OF zuNDS

E. IMPORTANT: Contractor [] isnot, f] is reoulreo to sign this document and retum copies to the issuing offEe

14. description of amendmenUmodification (Organized by UCF section headings, including solicitation/contract subiect mafter wherc feasible')

This modification increases the contract funding by $17,000,000 for continued performance under this

contract.

Accordingly:

DCMCiHughes - Los tuigeles

x

X

ot the documenl

15A. NAME AND TITLE OF SIGNER (Tvpe or pnnq

158. CONTRACTOFYOFFEROR

16A. NAME AND TITLE OF CONTMCTING OFFICER (Type orprint)

Sandra Marshall
16C. OATE SIGNED

'-i ./- t|
v' ' .l ( v

STANDARD FORIII 30 (Rev. 10€3)
Presuibed bY GSA

4. REOUISITIONFURCHASE REQ. NO.

See Block 12
3. EFFECNVEDATE

See Block l6C

9A. AMENDMENT OF SOLICITATION NO.

1OA. MODIFICATION OF CONTRACT/ORDER NO.

NAS5-98069

A@r;frffi
-PREVIOUS 

EDITION UNUSABLE



NAS5-98069
Modification No. 39
Page 2 of2

1. In Clause H.6, increase the funding by $17,000,000 to $201,128,313. The period of
allotment is from the effective date of the contract through August 31, 2000 in
accordance with the contractor's correspondence dated May 15, 2000.

2. Block 12 Accounting and Appropriation Data:

PCN: 4r5-52589A(1C)
JON: 415-616-41-81-11
APP: 800/10110(00)
BLI: A703
OC: 4l-2550
AMT: $17,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION



SECTION H OF NAS5.98069
MODIFICATION NO.39

SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a'semi-annual basis. This report

must be received no later than April 30 and October 30 each year for the repcirting periods ending

March 31 and September 30, respectively. A final SF 294 must be submitted after conffact

completion. The final SF 294 submittal must be received no later than the due date for what

would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295*Semi-annual)

The Contractor shall prepare and submit Standard Fo1m 295 (Rev. 10-95), "Summary

Subcontract Reportl' in accordance with the insfructions on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small

Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.

20546-0001" on an semi-annual basis no later than April30 and October 30 each year for the

reporting periods ending March 31 and September 30, respectively.

e. Subcontractor RePorting

FAR claus e 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the

Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that

have been required to adopt a Subcontracting Plan under the terms of the clause. These

subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The reports

may be submitted through the Contractor or submitted diregtly. Regardless, the Contractor is

responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LTMITATTON OF FUNDS (FTXED-PRTCE CONTRACT) (r8-s2.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $201,128,313 is presently

available for payment and allotted to this contract. It is anticipated that from time to time

additional funds will be allocated to the contract in accordance with the following schedule, until

the total price of said item is allotted:

48



Date

SECTION H OF NAS5.98069, MODIFICATION NO.39
SPECIAL CONTRACT REQUIREMENTS

SCHEDULE FOR ALLOTMENT OF FUNDS
Amounts

To be provided by the govemment as funds become available.

O) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminatdd pursuant to the

Termination for Convenience of the Govemment clause of this contract, the total amount payable

by the Government (including amounts payable for subcontracts and settlement costs) pursuant

to para$aphs (0 and (g) of that clause would, in the exercise of reasonable judgment by the

Contractor, approximate the total amount at the time allotted to the contract. The Contractor is

not obligated to continue performance of the work beyond that point. The Government is'not

obligated in any event to pay or reimburse the Contractor more than the amount from time to

time allotted to the contract,,anything to the contrary in the Termination for Convenience of the

Government clause notwithstanding.

(c) (1) It is contemplated that funds presently allotted to this contract will cover

the work to be performed until August 31, 2000.

(2) If funds allotted are considered by the Contractor to be inadequate to cover

the work to be performed until that date, or an agreed date substituted for it, the Contractor shall

notify the Contracting Officer in writing when within the next 60 days the work will reach a

point at which, if the contract is terminated pursuant to the Termination for Convenience of the

Government clause of this contract, the total amount payable by the Government (including

amounts payable for subcontracts and settlement costs) pursuant to paragraphs (0 and (g) of that

clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date whert the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to

continue performance to the date specified in subparagraph (l) above, or an agreed date

substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in

subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the

contract for a further period as may be specified in the contract or otherwise agreed to by the

parties.

(4) If, after the notification refened to in subdivision (3xii) above, additional

funds are not allotted by the date specified in subparagraph (1) above, or an agreed date

substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate
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NAS5-98069
Modification No. 40' Page 2 of5

1. Add the following to the end of Clause H.3(c):

Delay in delivery or performance due solely to the lack of availability of the Deep Space
Network shall be considered to be beyond the control and without the fault or-negligence
of the contractor for the purposes of this clause.

2. In clause J.l LIST oF ATTACHMENTS, make the following changes:

Attachment A Statement of Work

An administrative conection is made to section 3.3.13 to reflect the change made in
modification number 13, CCR 4074A.

Add the following to the end of 3.6:

The Govemment will provide the Deep Space Network (DSN) for the launch and orbit
raising phase of GOES N, O, and P missions. The Govemment does not assume any
liability for the DSN. The contractor shall provide all necessary spacecraft technical
information and support requirements for input to a Project Service Level Agreement
(PSLA) and a Detailed Mission Requirements (DMR) document. The final PSLA and
DMR will be prepared by the Govemment.

Attachment B, Performance Specifi cation

Change the date of the Rehosted OATS Requirements Overview listed in Applicable
Documents as originally reflected in CCR 6040A. This is an administrative change only.

ln section 7.2.1 revise item #5 and add items #22 and #23 as reflected in CCR 4133D and
item #20k. as reflected in CCR 4195 to address additional capability in the MRS&S and
GTACS components of the SSGS.

In section 7.2.4 add item #5 to reflect additional capabilities in the MRS&S and GTACS
components of the SSGS.

Add the following to the end of section 8.4.7 .2.1:

Units inside the Faraday Cage may include the 40 dB of shielding effectiveness of the
Faraday Cage in the test data review to the requirement of Figure 8.4.7.2.1.
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Add the following to the end of section8.4.7.Z.2:

Units inside the Faraday Cage may include the 40 dB of shielding effectiveness of the
Faraday cage in the test data review to the requirement of FigurJg.4.7.z.a.

I,

Add the following to section 8.5.3.1:

One flight article from each component type listed in table S.S.f .ta shall undergo g
cycles of thermal vacuum testing at protoflight levels. The flight article can bsselected
from any of the GOES N, O or spare component builds provided the unit thermal vacuum
test is performed at least one month in advance o{the GOES-N system level.thermal
vacuum.

Also add table 8.5.3.la.

Add 8.6.5.1.1 and 8.6.5.1.2 as reflected in CCR 60328 to clarig pyro shock test
requirements.

Revise 10.5.6, as reflected.in CCR 60518, to modify the grounding requirement.

Appendix A, Deviation and Waiver Requests

In 8.5.2.1, note the reduction in the SEM unit qualification temperature margin as
reflected in CCR 6066.

In 8.6.3.2, note the clarification to the random vibration requirements as reflected in CCR
6069A and the change to the battery vibration test as reflected in CCR 604g.

In 8'6.5.2, note the waiver to the spacecraft level mechanical shock test as reflected in
ccR 6033.

In section 10.5.2. table32a. note the deviation starement as reflected in CCR 6049. This
is an administrative change only.

In section 10.I I .3, note the adhesive outgassing deviation as reflected in CCR 60454, the
paint/wash primer deviation as reflected in CCR 6046A, and the nylon usage deviation as
reflected in CCR 6072.
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APPendix B, ComPonent EMI/EMC Test GSFC/IISC Memorandum of Understanding

tJplate table 32A to add component EMI testing and allow,protoflight EMI testing on
flight components other than GOES N as reflected in CCR 60714.

Attachment E, Interface Qontrol Document for the Solar X-Ray Im SXI)

Mechanical interface drawings shall be revised as reflected in CCR 6034c.

Attachment H, List of Government Furnished Propertv

Change the delivery date of the SXI Engineering Model from May 2000 to October 2,
2000.

Change the delivery date of the SAI0S Imager and SA,l08 Sounder from April2000 to
December 01. 2000.

5. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 44

Attachment A, Statement of Work

Section 3.3.13
Section 3.6

Attachment B. Performance Specifi cation

List of Applicable Documents
Section 7.2.1

Section 7.2.4
Section 8.4.7.2.1
Section 8.4.7.2.2
Section 8.5.2.1
Section 8.5.3.1
Table 8.5.3.1a -
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Performance Specifi cation

Section 8.6.3.2
Section 8.6.5.1.1
Section 8.6.5.1.2
Section 8.6.5.2
Section 10.5.2
Section 10.5.6
Section l0.l 1.3

Appendix A

2 pages I

Attachment H, List of Government Fumished propertv

J pages

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for furth"t
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the cCR's listed in Block 14 of page l.

END OF MODIFICATION



SECTION H OF NAS5-98069
MODIIilCATION NO.40

SPECIAL CONTRACT REQUIREMENTS

H.3 PRE-DETERMINED ADruSTMENT FOR LATE DELTVERY

(a) Ifthe engineering handover date, as defined in the contract schedule, ofany spacecraft
is delayed by more than thir$ (30) days by the contractor, the contractor shall pay ro the
Government, for each calendar day of delay, beginning with the thirty-first day fr6m the
originally specified engineering handover date until the actual engineering handover date of said
spacecraft, the sum of $50,000, up to a maximum of $ * 

, for each dpacecraft. The form of
payment, whether a contract credit or otherwise, will be determined by the Contracting Officer.
The prices in this paragraph may be impacted by Clause H.16.
* GOES-N: $5,000,000 and GOES-O, P & Q: $2,000,000 each

(b) Alternatively, if delivery orperformance is so delayed, the Governmenr may
terminate this contract in wfole or in part under the Default-Supply and Service clause in this
contract and in that event, the Contractor shall be liable for $50,000 per day, which shall not
exceed the maximum of $12,000,000, accruing until the time the Government may reasonably
obtain delivery or performance of similar supplies or services. This clause shall not diminish any
rights to which the Government is entitled under the Default clause or any other clause of this
contract.

(c) The Contractor shall not be charged with late delivery fees or liquidated damages
when the delay in delivery or performance arises out of causes beyond the control and without
the fault or negligence of the Contractor as defined in the Default-(Fixed Price Supply and
Service) (FAR 52.249-8) clause in this contract. Delay in delivery or performance due solely to
the lack of availability of the Deep Space Network shall be considered to be beyond the control
and without the fault or negligence of the contractor for the purposes of this clause.

(End of Clause)
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Modification No. 4l
Page 2 of 5

1. In Clause F.l DELMRY SCHEDULE, change the date of item number 7 SXI
to Spacecraft Harness from September 1999 to March 2000.

2. In Clause F.2 ENGINEERING HAIIDOVER DATES AI\D STORAGE DATES,
change the first sentence in the second paragraph to read as follows:

"The contractor shall place the GOES N and O spacecraft into storage at the contractor's
facility immediately following successful completion of spacecraft lntegration and Test
(I&T), but no earlier than the dates specified for Earliest Storage Date (ESD)."

3. In Clause H.4 ADDITIONAL GOVERNMENT ACCOMMODATIONS, change
the first sentence of prlragraph f. to read as follows:

"At least six (6) months prior to the engineering handover date, if the spacecraft requires
storage, the Government may direct the contractor to store the spacecraft and perform a

post-storage test program as required by the contract specification or directed by the
Government. If storage is directed, it shall be at the contractor's facility."

4. In Clause J.l LIST OF ATTACHMENTS, make the following changes:

Attachment B, Performance Specification

Add the following:
4.1.1.9 Imager/Sounder Initialization - INR shall operate but need not meet INR
requirements during and for 2 minutes after Imager or Sounder initialization.

In 4.1 .6.2.1, change the ADS angular velocity range requirements as reflected in CCR
6065A.

Modify 8.4.11 to reflect the common mode noise measurements as reflected in CCR
6053A.

In8.6.4.2 and 8.6.4.3, modiS the sine vibration test requirement as reflected in CCR
6012.
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Add the following:
10.9.15 Imager and Sounder Compensation - The flight sqftware shall telemeter the
computed Imager and sounder compensation,signals in the normal telemetry stream at
lHz(+l-r0%).

Appendix A, Deviation and Waiver Requests

In3.7, note the deviation from the spacecraft controlled relay redundancy as reflected in
ccR 6078.

In 10.1.2.1 and 10.1.3.1, note the deviation from tle command verification requirement
as reflected in CCR 6092.

Attachment C, GOES N-Q Imager Interface Control Document

Remove proprietary markings and make clarifications/corrections to schematics in
Figures 3.5.3-3, 3.5.4-1,3.5.4-2,3.5.4-4a,3.5.4-5,3.5.4-8, 3.5.4-9 and 3.5.4-10 as
reflected in CCR 6083A.

Modify table 3.5.1-5 to clariff data strobe rise/fall time requirement.

Modiff figures 3.4.1-2,3.5.1-3,3.5.1-4,3.5.2-2,3.5.2-3,3.5.2-4x,3.5.2-5,3.5.4-2,
3.5.4-5 and 3.5.4-10 to reflect the conect schematics as stated in CCR 6060A,

Correct bit position labeling in 3.5.4.3.4, 3.5.3, tables 3.5.4-g,5.1.1-1, 5.1.z-land figures
3.5.4-3 and 3.5.4-7 as reflected in CCR 7027A.

In 3.4.1 .2, claify the harness connector keying/shielding as reflected in CCR 6028A.

MakecorrectionstoFigures 3.4.1-4,3.4.2-2,3.5.2-4a,3.5.2-4b,3.5.2-4c,3.5.2-4d,,3.5.2-
4e,3.5.2-4f,3.5.2-4g,3.5.3-3,3.5.4-4a,3.4.I-2,3.5.1-2,3.5.1-3,3.5.1-3b,3.5.1-3c,3.5.1-
4,3.5.2-1,3.5.2-2,3.5.2-3,3.5.2-5, and 3.5.4-1 as reflected in CCR 7023A.

Makecorrections to1.,2.3,3.2.3.2,3.2.4.2,3.4.2.3.1,3.4.2.3.3,3.6.1.4,table3.4.3-1,
3.5.1-5, 3.5.1-6, 3.5.2-7,3.5.4-1 and figure 3.5.3-4 as reflected in CCR 7021A.
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Attachment D, N-Q Sounder Instrument Interface Control Document

Remove proprietary markings and make clarifications/corrections to schematics in
Figures 3.5.3-3, 3.5.4-1, 3.5.4-2,3.5.4-4a,3.5.4-5, 3.5.4-8, 3.5.4-g and 3.5.4-10 as
reflected in CCR 6083A.

I

Modiff table 3.5.1-5 to clariff data strobe rise/fall time requirement.

Modiff figures 3.4.1-2,3.5.1-3, 3.5.1-4, 3.5.2-2,3.5.2-3,3.5.2-4x and 3.5.2-5 to reflect
the correct schematics as stated in CCR 6060A.

Conect bit position labeling in 3.5.4.3.4, 3.5.3, tables 3.5.4-9,5.1.1-1, 5.1.2-l and figures
3.5.4-3 and 3.5.4-7 as reflected in CCR 7027A.

In 3.4.1 .2, clanfy the harness connector keying/shielding as reflected in CCR 6028A.

Make corrections to figures 3.5.2-4a, 3.5.2-4b,3.5.2-4c, 3.5.2-4d, 3.5.2-4e, 3.5.2-4f,
3.5.2-49,3.5.2-4h,3.5.3-3,3.5.4-4a,3.4.1-2,3.4.1-4,3.5.1-2,3.5.1-3,3.5.1-3b,3.5.1-3c,
3.5.1-4,3.5.2-1,3.5.2-2,3.5.2-3,3.5.2-5,3.5.4-1 and3.5.4-2 as reflected in CCR 70248.

Make corrections to 1., 3.2.1 .3,3.2.3.2,3.2.3.5,3.2.4.2,3.4.2.3.I,3.4.2.3.3,3.6.1.4, table
3.4.3-1,3.5.1-5, 3.5.1-6, 3.5.3-3, 3.5.4-13, 5.1.3-1 and figure 3.5,4-11 as reflected in
CCP.7O22C.

Attachment E, Interface Control Document for the Solar X-Rav Ima.qer (SXI)

An administrative correction is made to table 3-26 to reflect the changed made in CCR
6061A under contract modification number 36.

Change 3.4.5.2 to include fault monitoring as reflected in CCR 80198.

Replace previous document with Revision A as stated in CCR 6102.

Change 3.4.3.2 and incorporate new tables 3-15 a. through f. to reflecitotal incident
thermal flux as stated in CCR 6082A
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5. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 38
Page 40
Page 46
Page76

Attachment B, Performance Specification

Section 3.7
Section 4.L.1.9
Section 4.1.6.2.1
Section 8.4.11
Section 8.6.4.2
Section 8.6.4.3
Section 10.1.2.1
Section 10.1.3.1
Section 10.9.15

Appendix A

1 page

The fixed price of this contract, and the funds allotted for the performance thereo{, shall
not,be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Govemment from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR's listed in Block 14 of Page l.

END OF MODIFICATION



Contract Line
Item Number
(cLrN)

l.

SECTION F OF NAS5.98069
, MODIFICATION NO.41

DELIVERIES OR PERJORMANCE
,,

F.l DELTVERY SCHEDULE (GSFC s2.2r2-93) (OCT 1988)

The items required by this contract shall be delivered as follows:

Description

On-Orbit Acceptance of
GOES N Spacecraft

Propulsion Computer Model
& Supporting Documentation

Software Development
& Validation Environment
GTACS Workstation for SXI
T&C,I&V, and Software
Development

Source & Executable
Flight Software Code

Emulators
S/C Emulators (2)

INR Performance
Evaluation System

SXI to Spacecraft Harness

Battery Test Cells
(5 from each activation lot)

3.6.4

GOES N ESD-3 mos.

February 1999

3.2.3.1

3.2.12.5

GOES N ESD-3 mos.

GOES N ESD -16 mos.3.1.13 & 3.3.13
Spec I 1.3

3.2.16.r
3.3.16
Spec. I1.4

3.3.1 1.4

3.3.6.1

Delivery Date '

End ofGOES N PLT

GOES N ESD-3 mos.

Spacecraft CDR
+ 3 mos.

March 2000

1 mo. after S/C
Contractor Acceptance
of Flight Cells

sow
Reference

2.

a
J.

4.

5.

7.

8.

6.
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SECTION F OF NAS5.98069
MODIFICATION NO.41

DELIVERIES OR PERJORMANCE

21.

22.

Additional Integration &
Testing Support

Spacecraft Storage

See Clause H.4

See Clause H.4

Solely for purposes of mailing DD Form 250, the shipment address shall be to the Conhacting
Officer, Mail Code 2|4.2,NASA/GSFC, Greenbelt, MD 20771.,

(End of clause)

F.2 ENGINEERING HANDOVER DATES AND'STORAGE DATES

The following dates are defined as the engineering handover dates arrd the earliest dates at which
the spacecraft may be placed into ground storage as defined in Clause H.4:

Earliest Ground Storage Date Engineering Handover Date
GOES N
GOES O
GOES P

GOES Q

October 1,2001
January l,2003
January 1,2006
January 1,2008

October 31,2002
April30,2004
April30,2006
April30,2008

F.3

The contractor shall place the GOES N and O spacecraft into storage at the contractor's facility
immediately following successful completion of spacecraft Integration and Test (I&T), but no
earlier than the dates specified for Earliest Storage Date (ESD). No storage charges, as defined
in Clause H.4, shall be paid prior to the ESD.

(End of clause)

SECTION F CLAUSES INCORPORATED BY REFERENCE

(s2.242-rs) STOP-WORK ORDER (AUG 1989)
(52.247-34) F.O.B. DESTTNATTON (NOV 1991)

(End of By Reference Section)
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SECTION H OF NAS5.98069
. MODIFICATION NO.41

SPECIAL CONTRACT RJQUIREMENTS

Government and the contractor shall agree on the need for and value of an equitable adjustment
to the contract price for performing the required integration and test tasks.

d. The Government rqay elect to launch a mission without the SXI or Lightning Mapper
instruments at no change to the contract price with four (4) months notice prior to the
engineering handover date.

e. The Government may direct additional days of testing for each spacecraft, or its replacement
spacecraft. A day is defined as 16 hours for ambient testing and,24 hours for thermal vacuum
testing. Once the Govemment directs this testing, if the thirty (30) day grace period specified in
paragraph b. has been consumed, the contractor will have five (5) days to assess any impact to
the engineering handover date and inform the Government of the impact, if any. If it is
determined that there is no impact to the earliest storage date and/or engineering handover date,
the Government shall pay to,the contractor the following daily rates for this additional testing:

GOES N GOES O GOES P
Ambient Testing $ 31,000 s 32,000

$ 46,000

$ 35,000

$ 51,000

GOES Q
$ 38,000

$ 56,000Thermal Vacuum Testing $ 45,000

This clause does not apply to testing that is required to demonstrate that the contractor will meet
specifications.

f. At least six (6) months prior to the engineering handover date, if the spacecraft requires
storage, the Government may direct the contractor to store the spacecraft and perform a post-
storage test program, as required by the contract specification or directed by the Government. If
storage is directed, it shall be at the contractor's facility. Storage shall be in compliance with the
contract specification and shall include routine monitoring, testing (if required) and maintenance
of proper environments.

The Government shall pay to the contractor (unless Clause H.20 is effective) the following rates
for each spacecraft or subsequent replacement:

GROLTND STORAGE (monthly) :

GOES N GOES O GOES P GOES Q

$206,000$48,000s270,000 $283,000
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SECTION J OF NAS5-98069
MODIFICATION NO.41

LIST OF ATTACHMENTS

J.l LrsT oF ATTACHMENTS (GSFC s2.210-101) (OCT 1988)

The following attachments constitute part of this contract:

Attachment Description

Statement of Work j'

Performance Specification

GOES-N-Q Imager Interface
Control Document

N-Q Sounder Instrument Interface I

Control Document

Interface Control Document for the
Solar X-Ray Imager (SXD

RESERVED

Contract Document Requirements List

List of Govemment Furnished Property

Program Review Requirements

Small, Small Disadvantaged and
Women-Owned Small Business
Subcontracting Plan

Performance B ased Payments
Completion Criteria

Performance Based Payments Completion
Criteria (Contractor Provided Milestones)

Interface Control Document for the Solar
X-Ray Imager Ground Support Equipment
and Hughes GOES Satellite (N,O,P,Q)
Integration and Test

Date

A

B

C

August 26,1997

, August 26,1997

Revision D

Revision D

Revision A

August 26,1997

August 26,1997

August 26,1997

January 12,1998

August 26,1997

Revision A
September 10, 1998

September 9,1999

D

E

F

G

H

I

J

K

L

(End of clause)
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NAS5-98069
Modification No. 42
Page 2 of2

l. ln clause H.6, increase the funding by $10,655,656 to $211,783,969. The period of
allotment is from the effective date of the contract through October 31, 2000 in
accordance with the contractor's correspondence dated June 30, 2000.

2. Block 12 Accounting and Appropriation Data:

PCN: 415-54766A(1C)
JON: 415-616-41-81-11
APP: 800/10110(00)
BLI: 4,704
OC: 4l-2550
AMT: $10,655,656

3. Replace pages 48 and 49 of the conhact with the replacement pages included with this
modification.

END OF MODIFICATION



SECTION H OF NASS-98069
MODIFICATION NO.42

SPECTAL CONTRACT REQTITREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "subcontacting
Report for lndividual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the repdrting periods ending
March 31 and September 30, respectively. A final SF, 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295-Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report" in accordance with the instructiohs on the back of the form'and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 31 and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These

subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The reports
may be submitted through the Contractor or submitted directly. Regardless, the Contractor is
responsible for ensuring proper and timely submittal of the required reports.

H.6

(End of clause)

LTMTTATTON OF FLTNDS (FTXED-PRrCE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs I through 14, the sum of $211,783,969 is presently

available for payment and allotted to this contract. It is anticipated that from time to time
additional funds will be allocated to the contract in accordance with the following schedule, until
the total price of said item is allotted:
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SECTION H OF NAS5-98069
MODIFICATION NO.42

SPECIAL CONTRACT REQUIREMENTS
I

SCHEDULE FOR ALLOTMENT OF FIINDS
Amounts

To be provided by the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated pursuant to the
Termination for Convenience of the Govemment clause of this contract, the total amount payable
by the Government (including amounts payable for subcontracts and settlement costs) pursuant
to paragraphs (0 and (g) of that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractor is
not obligated to continue performance of the work beyond that point. The Goveinment is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to
time allotted to the contract',,anything to the contrary in the Termination for Convenience of the
Govemment clause notwithstanding.

(c) (1) It is contemplated that funds presently allotted to this contract will cover
the work to be performed until October 31, 2000.

(2) If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall
notify the Contracting Officer in writing when within the next 60 days the work will reach a
point at which, if the contract is terminated pursuant to the Termination for Convenience of the
Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (0 and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (1) above, or an agreed date
substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in
subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
contract for a further period as may be specified in the contract or otherwise agreed to by the
parties.

(4) If, after the notification referred to in subdivision (3xii) above, additional
funds are not allotted by the date specified in subparagraph (1) above, or an agreed date
substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate

Date
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NAS5-98069
Modification No. 43
Page 2 of5

1. In clause 8.5 EVENTS FoR PERJ'ORMANCE BASED PAYMENTS, change
the following events.

Decrease N05, S/C System Pre-Environmental Review from $11,000,000 to $7,000,000.
Decrease o33, xRS/EW/EpslHEpAD FLT #2 (N-o Spares) pre-Shipment Review
from $10,500,000 to $6,500,000.
IngeaseN$' So'ftwere{es+Readiness'*eniew "M}Krer,OoO to-$?t6fi 000.
Increase o08, Sofware Test Readiness Review from $3,000,000 to $7,000,000.

2. In clause J.l LIsr oF ATTACHMENTS, make the following changes:

Atlachment A, Statement of Work

In3.6.2.6, add "The spacecraft contractor shall supply 14 additional mission operations
tools (spacecraft models l/48)."

Modiff 3.2.12.2 and 3.2.12.3 to remove the Firmware Support Manual and Software
Version Description Document.

Modify 1.4 to reflect the revised office space allocation stated in CCR 6l l5A.

Attachment B, Performance Speci fic ation

ln7 '2.1, change item 15 to add the GOES Archive - GAIM Interface Control Document
as an applicable document.

Revise 10.5.5.2 to specify maximum battery depth-of-discharge for all spacecraft
operating modes and battery calibration during eclipse season as reflected in CCR
6026A.

Revise 10. I .2.1 .4.3 to reflect the Imager/Sounder black body calibration requirement in
CCR 60704.

Revise 10.5.4.1 to reflect the thermal cycle and thermal vacuum cycle requirement for the
solar array yoke in CCR 60918.



NAS5-98069
Modification No.43
Page 3 of5

Appendix B, Component EMI/EMC Tests

In table 32a,note the deletion of the Conducted Susceptibillty and Conducted Emission
testing for the Solar Array Drive and X-Ray Positioner po*ri lines as reflicted in CCR6093. L

- afiaclmeatc GOES]{=Q hag€Frnterfaee@Doeument-

Update the current document to the Revision E release as reflected in CCR 6100A.

update the ICD drawings to Revision B as reflected in ccR 7026c,.

Modiff 3.4.2.3.3 to revise the calculation for electrical power during scan turnaround as
reflected in CCR 7030.

Attachment D, N-Q sounder Instrument Interface control Document

Update the current document to the Revision E release as reflected in CCR 6100A.

update the ICD drawings to Revision B as reflected in ccR 7026c.

Attachment E, Interface Control Document for the solar X-Rav Imager (sXI)

Update 2.2.2 to reflect drawing in CCR 6086.

Add,3.l.2-7
"The Data Electronics power cable (Ul2) between the SXI power electronics and SXI
Data Electronics Box, as shown in LMATC 2A06603,shalibe less than 8l inches."

Add 3.4.5.5.3, 3.4.5.5.3-1,3.4.5.5.3-2,3.4.5.5.3-3 and Figure 3-13 to notify SXI on
Imager/sounder black body calibration as reflected in ccR 6070A.



NAS5-98069
,Modification No. 43
Page 4 of5

Attachment G, Contract Document Requirements List

Modify Table 1 to delete SDA 3.2.12-06 Version Description Document and SDA-
3.2.12-08 Firmware Support Manual.

Change the current CDRL submittal dates to the followins:
-"--" Iddp3'4641-Launeffiite-Integration Pl-an-: ffi=3-mos'iinterimart:ffin6.

r&T 3.4.6-02 Launch commit criteria - final at L-3 mos.; interim at pER.
I&T 3'4.9-01 Transportation & Handling Plan & Procedures - final at L-3 mos.: interim
at L-12 mos.
I&T 3.4.6-04 Ground Operations Plan - final at L-3 mos.
r&T 3.4.6-05 Missile Systems Pre-Launch safety package - final at L-3 mos.
SDA 3.2.13-02 S/C Emplator's (Jser's Operations & Maintenance Manual - at Emulator
delivery + I month.

5. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 1l
Page 12

Page 16

Page 18

Attachment A, Statement of Work

Section 1.4
Section 3.2.12.2
Section 3.2.12.3
Section 3.6.2.6

Attachment B, Performance Specifi cation

Section 7.2.1
Section 10.1.2.1.4.3
Section 10.5.4.i
Section 10.5.5.2



NAS5-98069
Modification No. 43
Page 5 of5

Appendix B

Page2

Attachment G, Contract Document Requirements List

-Tebl,+l- ------
sDA3.2.12-06
sDA 3.2.12-08

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Govenrment from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the ccR's listed in Block 14 of page l.

END OF MODIFICATTON



SECTION B OF NAS5-98069, 
MODIFICATION NO.43

SUPPLIES OR SERVICES AND PRICES/COSTS

8.5 EVENTS FOR PERFORMANCE BASED PAYMENTS

In accordance with Clause 8.4 PERFORMANCE BASED PAYMENT S (52.232-32-), and upon
successful completion of an event, as defined in 8.6 DETERMINATION OF EVENT
COMPLETION, the contractor may request performance based payments based for the following
Events: (Requests for payment for milestones completed in September after the September
request for payment has been submitted and milestones completed in October, will be submitted*-m 

llovember)-

Nl.

N2.

N3.

N4.

N5.

N6.

N7,

N8.

Event \o.

GOES N

Event

Spacecraft System Level ReViews

Amount Date

N2A. Preliminary Design Review Updates

System Concept Review

Preliminary Design Review

Critical Design Review

Mission Operations Review

Pre-Environmental Review

Pre-Storage Review

$3,750,000

$1,500,000

$1,000,000

$6,500,000

$2,400,000

$7,000,000

$4,000,000

$5,500,000

$4,000,000

$2,000,000

$3,000,000

$2,500,000

s1,000,000

st5/98

8/13/98

t2/20/98

5n3/99

5n2/00

9/t9/00

5/2t/Al

5/21/02

6/6/02

r0/5/02

3/5/98

5/7 /98

7t9/98

N6A. Pre-Shipment Review

Flight Operations Review

Spacecraft Launch Readiness Review

Software Subsvstem Reviews

N9. Concept Revrew

N10. RequirementsReview

Nll. Preliminary Design Review
ll



SECTION B OF NAS5.98069
MODIFICATION NO.43

SUPPLIES OR SERVICES AND PRICES/COSTS

N12. Critical Design Review

N13. Test Readiness Review

N14. Acceptance Review

Spacecraft Support Ground System Reviews

$2,500,000

$7,100,000

$10,000,000

3/8/99

8n7/99

l0tr4/99

N15. System Concept Review

Nl6. Preliminary Design Review

Nl7. Critical Design Review

Nl8. Pre-ShipmentReview

N19. Acceptance Review

Launch Services

$2,500,000

$1,000,000

$3,000,000

$9,000,000

$3,500,000

s3,750,000

$1,000,000

$1,000,000

$2,500,000

$5,000,000

s2,000,000

$3,500,000

s2,000,000

5t7t98

7/3U98

4/9/99

3tr4/00

7/2/A3

6/22/98

3/t/99

8/t4/98

8/16/00

U19/99

2/12/02

8/7/02

N20.

N21.

N22.

N23.

N24.

N25.

N26.

Launch Vehicle Interface
Requirements Document

Spacecraff/Launch Vehicle
Interface Control Document

Mission Integration Program
Kickoff Review

Final Loads Verification Review

Launch Vehicle Requirements
Review

Launch Vehicle Pre-Installation
Review (Major Components)

Launch Vehicle Design
Certification Review

Launch Vehicle Pre-Ship ReviewN27.

t2

4/5/02



SECTION B OF NAS5.98069, 
MODIFICATION NO.43

SUPPLIES OR SERVICES AND PRICES/COSTS

GOES O

Spacecraft System Level Reviews

O1. Critical Desien Review

02. Mission Operations Review

$2,000,000

$10,000,000

2nU0a

4/2/02

03. Pre-Environmental Review

04. Pre-Storage Review

O4A. Pre-Shipment Review

05. Flight Operations Review

06. Spacecraft Launch Readiness Review

Software Subsystem Reviews

07. Critical Design Review

08. Test Readiness Review

09. Acceptance Review

Launch Services

o10. Launch Vehicle Interface
Requirements Document

Spacecraft/Launch Vehicle
Interface Control Document

Mission Integration Program
Kickoff Review

Final Loads Verification Review

Launch Vehicle Requirements
Review

ol l.

otz.

o13.

o14.

$10,000,000

$12,000,000

$1,000,000

s1,000,000

$1,000,000

$4,500,000

$7,000,000

$2,000,000

$2,500,000

$2,100,000

$2,500,000

$ 10,000,000

$5,000,000

4n8ta2

12/tr/02

12/tt/03

U9/04

4/4/04

9t27/99

r/3/00

3tt3/00

t2/20/99

u27/00

8/rv99

5t30/02

t2/16/99

l6



SECTION B OF NAS5.98069
MODIFICATION NO.43

SUPPLIES OR SERVICES AND PRICES/COSTS

030.

031.

o32.

Gate9-BusComplete

Gate l0 - Payload Complete

Bus & SEM Instruments Integration
& Test Complete

$1,000,000

' $4,000,000

$13,000,000

$10,000,000

$12,000,000

$2,000,000

$3,750,000

$4,000,000

$4,000,000

$2,400,000

$2,400,000

$2,300,000

$7,000,000

$3,750,000

$3,750,000

8t24/A0

ut6/0r

yl6t0l

-oT3. -'XRs/EW/EPSiHEP-ADTnshrUnfi Flz- -- ; S6500f0f
(N-O Spares) Pre-Shipment Review

O34. Gate 12 - GOES O S/C to System Test

O35. Gate 13 - GOES O S/C Complete

036. GOES-O End-to-End Test 4 Completed

Spacecraft System Level Reviews

GOES P

tzt07 t0l

4t03t02

U07t03

rzt05/02

2/6/04

4t5/05

7/5/05

It/29t05

u12/46

4t4/06

tv4/03

12/30/03

3t2/04

Software Subsvstem Reviews

P7.

P8.

P9.

Critical Design Revrew

Mission Operations Review

Pre-Environmental Review

Pre-Shipment Review

Flight Operations Review

Spacecraft Launch Readiness
Review

Critical Design Revrew

Test Readiness Review

Acceptance Review

Pl.

P2,

P3.

P4.

P5.

P6.

18



5-415-23 GOES N-Q Statement of Work

The spacecraft contractor shall provide a Critical Design Review (CDR) as defined in section l.l. and an

Acceptance Test plan and procedure for the EDDS. ln addition, the spacecraft contractor shall provide
the necessary documentation that can be used to instruct data users on the proper use of the system.

l.3.l.l EDDS Implementation Plan

lmplementation of the EDDS plan shall be as follows:

During the initial Sii inonths oTtffi EDDsii'SAinEsnfTguieal;-allstri6ution of
documents shall be accomplished in a manner mutually acceptable to GSFC and the spacecraft
contractor.

2. Following the development and checkout of the EDDS, the spacecraft contractor shall be

responsible for the electronic delivery of all CDRL items that are designated for that form of
delivery in the CDRL. All CDRL items delivered during the initial glg-month period described in
item I above shall be incorporated in the EDDS at the beginning of this implementation phase.

1..3.2 Internal Correspondence

The spacecraft contractor shall provide all GOES-relevant technical internal correspondence. The
correspondence can be informal to preserve timeliness. NASA shall have access to this correspondence
on a timely basis via hard copy or the EDDS defined in section 1.3.1.

1.3.3 GOES Data Books

The spacecraft contractor shall provide up-to-date GOES Data Books prior to each spacecraft launch in
accordance with CDRL PM-l.1-03.

1.4 NASA Resident Office Support

The spacecraft contractor shall provide office space, fumiture, copier(s), facsimile machine(s), and

phones at the spacecraft contractor's facility through launch of the last spacecraft for six NASA residents

and six visiting representatives. The spacecraft contractor shall provide office space, fumiture, copier(s),
facsimile machine(s), and phones for an additional ten (10) visiting NASA and/or GFE instrument
contractor representatives during instrument and instrument GSE integration and test activities. In
addition. the spacecraft contractor shall provide the offices 30004. 30008. 3000C. 3000D, 3000E.

3000F. 3001. 3001A,. 30018. 3002. 3002.4'. 30028.3004. 3006. 3008. 3010. 3010A. 30108. and 3720
in S50. as well as two offices for four personnel in Building S1. along with necessary furniture.
copier(s). facsimile machine(s). and phones throueh commencement of storage of the GOES O
spacecraft.

1.5 Special Studies

The spacecraft contractor shall perform task assignments relating to the development, implementation,
characterization, and operation of the GOES mission requirements, as authorized by NASA and in
accordance with contract clause C.2. Each task will be initiated by written direction from the NASA
contracting officer. NASA will coordinate with the spacecraft contractor to define each task in detail,

and establish manpower ceilings and performance schedules.

ccR6l rsA
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3.2.12 Flight and Electrical GSE Software Design and Analysis

The contractor shall provide all personnel, facilities, services, and materials necessary to develop, verifl.
assure the quality of, and maintain all aspects of the flight and electrical GSE software development for
the GOES N-Q spacecraft. All flight software shall be deyeloped in accordance with sections 10.9 and
10.10 of the GOES N-Q Performance Specification, 54l5l-22. The spacecraft contractor shall treat the

software component of firmware, which consists of computer programs and data loaded into a class of
bt Froeessm@

read-only memories, prograrnmable logic alrays, digital signal processors, etc.), as software for the
purposes of this SOW.

3.2.12.1 Software Management and Development
I

The spacecraft contractor shall provide the management functions necessary for the development of alt
flight and electrical ground support equipment software for the GOES N-Q spacecraft.

3.2.12.2 Software Requirements Specification Generation

The spacecraft contractor shall perform all analyses and systems engineering required to allocate (from
system and subsystem requirements) and identify software requirements, and to develop the design
specifications for GOES flight and electrical GSE software CSCIs. For each CSCL software
requirements shall be specified in a software requirements specification (SRS) (CDRL SDA-3.2.12-01)
provided for government review. Software requirements traceability to system and subsystem
requirements shall be provided in a traceability matrix as part of the SRS. The spacecraft contractgr shall
provide a software configuration management (SCM) system to control the configuration of the software
code and maintain consistency between software code, software documentation, and subsystem
documentation. ln particular, an SCM process shall be used to control and maintain consistency of the

attitude control subsystem and electrical power and distribution subsystem algorithm documents (CDRLs

SDA-3.2.l2-9 and -10), the software requirements specification (CDRL SDA 3.2.12-01), the software
design document (CDRL SDA-3.2.1242), and the software user and maintenance manual (CDRL
SDA-3.2.12-07), as well as the code itself.

The Software Management, Development and

Assurance PIan shall be prepared and submitted in accordance with CDRL SDA-3.2.12-l?.

3.2.12.3 Firmware Requirements and Design

The software component of firmware, which consists of computer programs and data loaded into a class

of memory which cannot be dynamically modified by the computer during processing shall be specified,

designed. developed, and tested in the same rigorous manner as the flight software. Firrmrarc

3.2.12.4 Flight Software Maintenance

The spacecraft contractor shall be responsible for maintenance of the flight software for each spacecraft.

Flight software maintenance shall include identification and isolation of flight software problems;

ccR 6098
Mod 43

ccR 6098
Mod 43



S4l5-23 GOES N-Q Statement of Work

I

3.6.2.4 Mission Operations Simulations

The spacecraft contractor shall provide any personnel, services, and materials required to support a maximum
of five naining simulations for rehearsal of critical launch and on-orbit mission phus"r. This includes one
dress rehearsal of the launch to separation sequence for each spacecraft, one nominal LOR simulation, one
nominal operations simulation, and two simulations of contingencies during LOR, pLT, and normal
operations phases. These simulations shall be supported by government participation. The DSN will be made
available by the government for simulation purposes, if needed and requested.

3.6.2.4.1 Launch Network Countdown Simulations

The spacecraft at the launch base shall provide real+ime telemetry to the government operations center on a
non-interfering basis while it is in the payload processing facility and in a launch configuration,. The
spacecraft shall provide real+ime telemetry to the government operations center while it is on the launch pad
and in a launch configuration in support of a final countdown launch simulation,

3.6.2.4.2 Pre-launch Spacecraft Data Flows

The spacecraft shall provide real-time telemetry to the government operations center on an as available basis
during the final two weeks before launch. This includes telemetry flows to the govemment operations center
while the final launch configuration is being set.

3.6.2.5 Procedure Development

The spacecraft contractor shall provide all personnel, services and materials required to develop all orbit
raising procedures, including bus checkout procedures. The spacecraft contractor shall provide these
procedures to NASA for final approval. NASA retains responsibility for, and execution of, GFE instrument
procedures and activities. NASA also retains responsibility for development of all on-orbit operations
procedures based on spacecraft contractor supplied outlines. NASA will provide all procedures to the
spacecraft contractor for review.

3.6.2.5.1 Contingency Procedures

The spacecraft contractor shall provide all personnel, services, and materials required to create a complete set
ofcontingency operations procedures (COPs) covering all spacecraft bus operations prior to the engineering
handover, as described in following section 3.6.3.3. The spacecraft contractor shall also provide any
personnel, services and materials required by NASA for the creation of on-orbit COPs. The spacecraft
contractor shall provide new COP outlines required by any new hardware or software changes for GOES-
O,P,Q. COPs for GFE instruments shall be developed by NASA and incorporated into the spacecraft
contractor-supplied COPs.

3.6.2.6 Training Program

The spacecraft contractor shall provide all personnel, services, and materials necessary to deliver and present
a training program to the GOES N-Q government team, in accordance with CDRL OPS-3.6.1-02. Thetraining
shall be performed at a government furnished facility located near GSFC. The training program shall consist
of not less than 120 hours of classroom training. The training shall consist of detailed subsystem analysis,
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including design and development overviews. detailed engineering drawing reviews, operations concepts.
hardware/software interfaces, and a description of the resolution of all problems encountered in the subsystem
development. The training shall also include interfaces with the ground system, and changes and/or upgrades
that affect INR. All training presentations shall be videotaped for archival purposes.

GOES-N training shall be provided no later than 12 months before launch. For GOES O-Q, the training shalt
be abbreviated to include only baseline changes and uniqup features or problems encountered with the specific
spacecraft. For GOES O-Q the training shall be provided no later that 6 months prior to launch.

*Tferp.-*ac€craft 
contreetor shAlfFr-6vid *-- 

cerui.ilA"
scale). The spacecraft contractor shall supnly l4 additional mission operations training tools
(spacecraft models l/48 scale).

3.6.3 Launch and Orbit Raising (LOR) Support 
,

The spacecraft contractor shall provide personnel, services, and materials required to perform launch
preparations, launch support, orbit raising maneuvers, spacecraft appendage deployments, spacecraft bus and

SEM instrument checkout, and support for NASA to perform GFE instrument operations. NASA has

requirements for certain activities during the orbit raising phase as described in 5415-22, sectioir 6.2.2. The
spacecraft contractor shall provide a mission profile in accordance with CDRL OPS-3.6.1-01.

Orbit raising activities shall be conducted by the spacecraft contractor from a government operations center
facility. NASA retains responsibility for all GFE instrument activities through engineering handover.

3.6.3.1 Engineering Support

The spacecraft contractor shall provide continuous engineering support during the LOR mission phase, i.e.,
from launch through engineering handover. This includes performing all monitoring and analysis functions,
executing all orbital maneuvers, and deploying all spacecraft appendages. GFE instrument deployments shall
be performed by NASA

3.6.3.2 Spacecraft Checkout

The spacecraft contractor shall provide all personnel, services, and materials required to complete the orbit
raising within l8 days and perform spacecraft bus checkout within 6 days thereafter.

3.6.3.3 Engineering Handover

The spacecraft contractor shall provide all personnel, services, and materials required to perform an

engineering handover to NASA after spacecraft bus checkout, at Launch + 24 days, at which time NASA
assumes responsibility for the health and safety of the spacecraft. The spacecraft contractor shall perform an

engineering review to denote the completion of handover in accordance with CDRL OPS-3.6.3-01. The

spacecraft contractor shall present an LOR data review within 5 weeks of this handover (L+2 months) in
accordance with CDRL OPS-3.6.3-02.

In a non-nominal launch situation, the spacecraft contractor shall provide engineering and operations support

until the engineering handover is accomplished.

Mod 29
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7 ' Process telemetry and distribute to operator workstations within 0.5 seconds of its receipt at the control
center, distributing telemetry updates at the same rate as telemetry bloc\s/minor frames are received from
the spacecraft. I

8. Process and output clear mode and encrypted comrnands at the maximum allowable rate of the as-built N-e
spacecraft command receivers, outputting commands issued by a commanding workstation within one
telemetry block/minor frame update period.

9. Support the scheduling, commanding, and telemetry processing rpquirements of the yaw flip maneuver.
10. Fail over to redundant systems within one minute; in the case of failure of an operator position commanding

a spacecraft, switchover of any non-command mode operator position to command mode within 15 seconds
of operator initiation of the action

I l. Support up to 100 user workstations, each capable of performing real-time commanding and telemetry

-monfroring;spaceeraft @fl mfdFnne-rele@anaf ys-isnnrciion$
12. Provide sufficient capacity to support telemetry and command processing for eight real and simulated GOES

N-Q spacecraft concurrently.
13. Provide processing system resource margins of 5OVo (e.g., CPU speed, RAM and disk capacities) for every

component (excluding the GMTACS operator workstations) when supporting three fully operational
spacecraft configurations and using the full capabilities of all components (the spacecraft contractor can
assume the GMTACS/P4,CS replacement workstations will have this capacity). GTACS components shall
have this resource margin at final delivery before the GOES-N launch.

14. Provide redundancy such that no single point of failure, workstation outage, or system performance
degradation in the GTACS will disrupt or preclude real-time telemetry and command processing operations.

15. Use the GOES I-M Archive Svstem for the on-line storaee of the GOES N-O DSN and CDA (2209
MHz and 1694 MHziFCM telernetrv streams.I.{TACTS AGC data. hnaeer and Sounder wideband :;:"
telemetrv received from the SPS. and SXI data received from the MRS&S. The interface between MoD 36

GTACS and the GOES I-M archive system shall be implemented in accordance with the tSI GOES ccR42l5

Archive - GAM Interface Control Document.ISI-NO-GTACS-0006. MoD43

Provide an SSGS configuration monitoring function to monitor the status and send configuration
commands to all GOES N-Q SSGS component systems, similar to the GIMTACS configuration page.
Provide an operator workstation function meeting the following general requirements (and design goals,
given that reuse of the replacement GMTACS workstations is required):
a. Windows-based graphical user interface (G[II).
b. Startup time from completion of cold boot in three minutes or less.
c. Minimum of 20 active windows to include plots, telemetry display pages, etc., while maintaining a

CPU resource margin goal of 5OVo at final delivery before the GOES-N launch.
d. Resizable windows minimizable to an icon, with selectable font sizes to permit zooming and full page

width views of open windows.
e. Concurrent offJine analysis or scheduling function operation without disruption to real-time telemetry

monitoring functions.
Hard copy page snap capability for any active window.
On-line, context sensitive help and an on-line copy of the user's manual.
User input/response logging.
Text messaging capability to address any connected GTACS, SPS, PM, or GOES N-Q OATS
workstation. For those systems, such as the PM, without this capability, the spacecraft contractor shall
define the message structure.

j. Text file output to local/system printer.
k. Workstation hard disk space warning alert program.
l. Visual and audible alarm upon loss of a telemetry stream being monitored.

18. Provide the following specific real+ime operator/engineer (OpslEng) workstation capabilities:
a. Real-time spacecraft commanding restricted to one workstation per spacecraft at any one time.

16.

r7.

f.
o

h.

i.



10.1.2.1.3 Command Sequences - The capability to execute a function requiring a series of commands
shall be provided. It shall be possible to call these command sequences from within other sequences to
perform generic functions. At least two command sequences may be active concurrently. A command
sequence identifier shall be available for telemetry upon the start of execution of the sequence, as shall
the identifier for each individual command executed as part of the command sequence. Command
sequences shall be executed either in real time or as stored commands.

I0.L2.l.4Instrument Command Functions - Command functions shall be provided to support the
following operationsr lmager/Sounder frames, Imager/Sounder star sense, and Imager/Sounder black
body calibration.

IfrtZ.TtrI ImdgeflSoilniler FrmE: This-ftRerion-maye- -
executed from a storage buffer. The function will send a sequence of time-spaced commands to either
the Imager or Sounder, as specified in the command data, to execute a frame. One Imager frame and one

Sounder frame may be active concurrently. The command function will access frame geometry from a
separate data table stored in on-board RAM. Storage will be provided for 100 different frame
definitions. I

I0.l.2.l.4.2ImagerlSounder Star Sense - This function may be invoked by a time-tagged command
executed from a storage buffer. This function will send commands to either the Imager or Sounder. as

specified in the command data, to execute a star sense. The command function will access star sense

attitude data from a separate data table stored in on-board RAM. Storage will be provided for two
separate tables of 2048 different Imager/Sounder stars. Only one of these tables will be active at any
given time.

I0.L.2.I.4.3Imager/sounder Black Body Catibration- This function may be invoked by a time- ccRuose

tagged command invoked from a storage buffer. This function will send commands to either the Mul32

lmager or Sounder, as specified in the command data, to execute a black body calibration. iFhe

gaTrurzIxqlr

10.1.2.2 Command Data Rate, Format, and Enor Detection - The command data transmission bit
rate and format shall be as specified in Table 10.0. Additionally, the command data timing extraction
mechanism shall not lose lock during the reception of the maximpm possible number of continuous ones

or zeros used in the command data format.

The command data format shall be as specified in Table 10.0. Detection of an incorrect decoder address

by any decoder shall inhibit loading of that command, and shall not affect the existing contents of the

decoder., The execution of comrpted commands shall be prevented. Loss of command carrier shall abort

the execution of any real-time command and clear the command buffer. The command system shall

provide an indication of command rejection.

10.1.2.3 Clearlsecure Command Operations - The spacecraft contractor shall provide an NSA-
approved secure command operating mode. 'A command decrypter shall be associated with each

command baseband chain, individually commandable, and shall have its status telemetered.

The clear text/secure text modes shall be selectable by ground command. Upon application of spacecraft

bus power, the decryption key and vehicle command count (VCC) shall contain initial values of zero.

New decryption keys and VCC values shall be gtound commandable for each individual command

decrypter. The spacecraft contractor shall propose a time-out after which both baseband chains will

ccR6070A
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10.5 Power and Electrical

10.5.L Energy - The power subsystem's solar array and batteries shall provide sufficient energy to
support any operating mode within the requirements of this specification thoughout the spacecraft
lifetime.

10.5.2 Load Control - The spacecraft shall be capable of connecting and disconnecting each load
individually by command. Essential or critical loads may be hard-wired to the spacecraft bus. It shall LLt(otlt'''

be impossi6leio disconndct or otherwise disable the command function. (Deleted sentence) Some Mod36

short-term current sharing with the battery for selected peak power conditions is allowed if approved by

NASA.

Admin Chg.

ffue:* fu'r-IMiorM----------Dwirrionffiursaadef-
in Mod.l0

10.5.3 Arm and Sate Functians - Arm and safe functions meeting the safety and reliability
requirements established by range safety shall be included.

10.5.4 Solar Array - The solar array shall be capable of meeting all operational power requirements
without power sharing with the batteries during any normal sunlight operational-mode throughout the

specified spacecraft lifetime. Some short-term current sharing with the battery for selected peak power
conditions is allowed if approved by NASA.

10.5.4. I Test Requirements - The GOES N, O, P, and Q flight panels shall be tested to the protoflight
testlevelsspecifiedinTable 10.5.4.1. However,if anyof theGOESN,O,P,orQsolgpanelsare - ^
identical in size, design, and construction to a solar panel previously qualified to GOES N, O, P, and Q
thermal, environmental, mechanical, and electrical requirements, the GOES N, O, P, or Q flight panels

shall be tested to the acceptance test levels specified in Table 10.5.4.1. For GOES N, O, P, and Q, life
cycle test coupons consisting of a minimum of 3 strings of cells shall be constructed using the flight
panel fabrication procedures. The life cycle test coupons shall include all the design and construction
characteristics of their respective flight panel and may only vary in size. A minimum of 800 thermal
cycles at qualification temperatures shall be performed on the life cycle test coupons for GOES N, O, P,

airO Q. T[e life cycle test ioupon can be eliminated if a previous life cycle test coupon exists which is

identiial in all the design and construction characteristics of the respective GOES N, O, P, or Q solar

panel and the number of cycles and temperature ranges envelope those of GOES N, O, P, and Q. A
ihermal cycle test and a thermal-vacuum cycle test shall be conducted on all the populated GOES N, O,

P, and q iight panels. The thermal cycle test shall consist of a minimum of eight thermal cycles and the

thermal-vacuum cycle test shall'consist of a minimum of four thermal-vacuum cycles as defined in
8.5.3.2of this spei. The thermal cycling test shall be conducted at the compolen! level and the thermal-
vacuum cycling test shall be conducted at the spacecraft level as-dcfincd:irr8i#2 to the appropriatq

temperatures defined in Table 10.5.4.1. However. if durine the spaceqraft thermal-vacuu4 testipe. the

oeiatureswithin 15'C of the appropriatg tqmper4tures defined in
Ti6le 105.4.1.'a componeni thermal-vacuum test to the appropriate levels d9fine9 in Table 10.5,.1.1

str,all be performd neni thermal-vacuum cvcline test shall consist of 4.minimum of 8
d in 8.5.3.2. The component thermal-vacuury cycline tgst perf,ormed

on the flieht Eanels mav rcrytii a replacement for the required compor-tent thermgl cycllle qnd

spacecraft level ther -vacuum cvc[ine tests on the flieht panels. In the event of a conflict between

sectilols 853.2 atd 10.5.+.t, section 10.5.4.1 shall govem.
Alltheflightpanelsshallbemeasuredwithtemperature-controlled

qourt, crystal miciobalances (TQCM)in thermal vacuum to verify that the solar array outgassing

rLquiremlnt is met in accordance with paraeraph l0.l 1.3. If the solar array ottgts_silg requirement is_ 
-

noi met, a corrective bake-out phase will be asiessed and implemented. For GOES N, obtain at least 12

GOES N solar cells and verify that the average Solar Absorptance is consistent with the established

MAT range.

ccR 6091 B
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10.5.5 Batteries

10.5.5. I General Requiremenls - The battery(s) shall be fully capable of performing its function
throughout spacecraft launch modes, transfer orbit modes, on-orbit storage, and operational lifetime.
Flight batteries shall not be used during routine ground test and integration and shall not be installed
prior to 90 days before the scheduled launch.

10.5.5.2 Depth-of-Discharge - The battery(s) shall have sufficient c,apacity to operate the spacecraft on-
orbit through all eclipses up to 72 minutes of total duration, with the depth of dischqrge (DOD) not to
exceed 757o of minimum battery capacitv.
si . Similarly. the
batterv(s) shall have sufficient caoacitv to operate the spacecraft through launch. transfer orbit with no
cell failures. initial outsas. stationkeenine. housekeeoine. storase and end-of-life boost modes without
exceeding a DOD of 757o of minimum batterv capacitv. Upon completion of a lunar ecliose with
reduced spacecraft loads (instruments onlv). the battery DOD shall not exceed 757o of minimum
batterv capacity. With a failure to acquire the sun after a 72 minute total duration eclipse and initiation
and execution of safehold maneuvers to reacquirb the sun. with one cell failed. the batterv DOD shall
not exceed 947o of minimum batterv capacitv. The minimum (nameolate) battery capacity shall be

ereater than or equal to 123 ampere-hours durins the on-odbit life of the spacecraft.

n capraci calibration
shall be performed on the battery(s) priffid€ft

durine the first five
, davs of an eclipse season to account for the increase of hvdrcEer p{essure over the life of the spacecraft

battery(s).

10.5.5.3 Reliabitity - The battery(s) shall be capable of meeting all performance requirements after
sustaining any single credible cell failure.

10.5.5.4 Charging - The battery charge control system shall be capable of recharging the battery(s) to a
full state-of-charge at least once during each 24-hour period.without over stressing the battery(s); '

10.5.5.5 Test Requirements - One battery shall be qualification tested and all others shall be accePtance

tested to demonstrate they are sufficiently reliable for the spacecraft mission. If an identical battery to
the GOES N-Q battery has been previously qualified to GOES N-Q thermal, environmental, mechanical,

and electrical requirements, battery qualification does not have to be performed for GOES N-Q. The
qualification battery may be used for an integration and test battery. However, the qualification battery
shall not be used for flight.

10.5.5.6 Telemerry - Batterv cell voltage telemetrv from each of the battery cells of the GOES N-O
flight batteries shall be provided to the GOES N-O spacecraft and routed to GTAC$. This telemetry
is for displa), purposes onlv and need not be incoroorated in any procedures or special ground

Drocessing.

10.5.6 Grounding - Grounding shall be accomplished to minimize radiated and conducted noise,

including common mode noise, and shall simultaneously provide electrostatic discharge (EqOl
protection. Primary power (defined as the input to a DC to DC converter) shall be isolated from
iecondary power (defined as the output of a DC to DC converter). Primary power returns shall be

connected io chassis at one point (single point ground concept) with a minimum impedance connection.

Except for low level currents that are sufficiently small to meet the maene-tic field requir,ements

ipetffied in section 9.1.1.7 in this specification. primarv current shall not flow.on se.condqrv.returns .

^ 
Glon-power shall not flow on primarv returns. and DC currents shall not flow throush the chassis.

w

ccR60t6A
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Secondary power retums shall be referenced to chassis with an impedance sufficient to meet the

requirements of section 8.4, including the common mode noise requirements of section 8.4.11. The

chassis shall be used as a zeto signal reference plane for RF, fast rise time signals, and sensitive sensor

front ends (multipoint gtound conce'pt). All interfaces between boxes shall be designed for compliance
with the conmon mode noise requirements of 8.4.1 L
Where converters are cascaded (the output of one converter is connected to the input of another), a new
single point primary power ground reference (node) may be selected to establish a minimum impedance
reference.

10.5.7 Short Circuit Prevention - The GOES N-Q spacecraft shall prevent a short circuit in any

component from damaging any other component. 
,

L;"5.&--Naa-!uscd-f-a&sr Iraec - The GOES N-Q spacecraft non-firsed fiower lines shall he douhle- -- -

insulated.

10.5.9 Power RegulatorslPower Supplies - All power regulators/power supplies shall be stable. They
shall not oscillate when operated with any operational loads and subjected to any operational
environmental conditions contained in this specification. The power regulators/power supplies shall also

be stable and not oscillate when operated at any load conditions between 2O7o above maximum
operational load power and2\Vp below minimum operational load power. The powerregulators/power
supplies shall have a phase margin of better than 45o and a gain margin of better than 12 dB.

10.6 Thermal Control

10.6.1 General Requirement - The spacecraft and instruments shall meet the requirements of this
specification during all encountered thermal environments (system level test, launch through transfer
orbit, synchronous orbit, and on-orbit storage mode).

L0.6.2 Design Requiremenl - The thermal design shall maintain the spacecraft and instrument
subsystems ind components within their MAT limits during system level thermal balance and thermal
performance testing, and also during all phases of the mission including on-orbit storage. All transistor
collector junction temperatures shall be below 110'C.

10.6.3 Uncertainties - Predicted temperatures showing compliance with 10.6.1 and 10.6.2 shall account

for all uncertainties in calculations, thermal parameters and measurements.

10.7 Structural

10.7.I General Requirements - The structural subsystem consists of all spacecraft structural elements,

including fixed applndages. A series of tests and analyses shall be conducted to demonstrate the flight
hardware is qualified foithe expected mission environments, including structural loads, vibroacoustics,

sine vibration, mechanical shock, and pressure profiles. The hardware design must also comply with
specified verification requirements, such as factors of safety, interface compatibility, structural
riliability, workmanship, and associated system safety elements. The spacecraft shall accommodate hard

point interfaces for operations such as lifting, rotating, and transporting.

lO.7.2 Strength Qualiftcation by Test- Verification of adequate strength shall be demonstrated by

applying a set of loadJequal to i.ZS times the limit loads, after which the hardware must be capable of
.6"iing irc performance iriteria (see section 10.7.2.1for special beryllium stru€ture requirementt). -f{o
detrimJntal permanent deformation shall be allowed to occur as a result of applying the loads, and all
alignment requirements shall be met following the test. The strength test must be accompanied by a .-
strEss analysis to demonstrate positive margini at ultimate loads equal to 1.4 times the limit load for all



ultimate failure modes such as fracture or buckling. In addition, the analysis must show that the
maximum allowable loads at the launch vehicle interface points are not exceeded and no excessive
deformations occur.
If satisfactory qualification tests have been conducted on a representative model, the strength
qualification testing of the protoflight unit may not be necessary, pending NASA review and approval.

lO.7.2.1 Strength Qualifrcationfor Beryllium - All Beryllium primary and secondary structural
elements shall undergo a strength test to 1.4 times the limit load. In addition: conflict between sections
8.5.3.2 and 10.5.4.1, section 10.5.4.1 shall govem. During each solu: irrray thermal-vacuum cycle tesr.
the outgassing rates of all the flight panels shall be measured with temperature-contrblled quartz crystal
microbalances (TQCM) to verify that the solar array outgassing requirement is met. If the solar array
outgassing requirement is not met, a corrective bake-out phase will be assessed and implemented. For
GOES N, obtain at least 12 GOES N solar cells and verify that the average Solar Absorptance is

1. When using cross-rolled sheet, the design shall preclude out-of-plane loads and displacements
during assembly, testing, or service life.

2. To account for uncertainties in material properties and local stress levels, a design safety factor of
1.6 on ultimate material strength shall be used. | ,

3. Stress analysis shall properly account for the lack of ductility of the material by rigorous treatment
of applied loads, boundary conditions, assembly stresses, stress concentrations, thermal cycling. and
possible material anisotropy. The stress analysis shall take into account worst-case tolerance
conditions.

,4. All machined and/or mechanically disturbed surfaces shall be chemically milled to ensure removal
of surface damage and residual stresses.

5. All parts shall undergo penetrant inspection for surface cracks and crack-like flaws per ASTM
El4l7, Standard Practice for Liquid Penetrant Examination.

10.7.3 Strength Qualification by Analysrs - If appropriate development tests are performed to verify the
accuracy of the stress model, stringent quality control procedures are invoked to ensure conformance of
the structure (materials, fasteners, welds, processes, etc.) to the design, and the structure has well defined
load paths, strength qualification may (pending review and approval) be accomplished by a stress

analysis demonstrating the hardware has positive margins on yield at loads equal to 1.6 times the limit
load, and positive margins on ultimate at loads equal to 2.0 times'the limit load. In addition, the analysis
shall show that the maximum allowable loads at the launch vehicle interface points are not exceeded and
that no excessive deformations occur.

10.7.4 Transportation and Handling l,oads- When transportation and handling loads are not enveloped
by the maximum expected flight loads, the transportation and handling loads shall be included in the set

of design limit loads.

10.7.5 Clearance Verification - Analysis shall be conducted to verify dynamic clearances between the

spacecraft and launch vehicle and between members within the spacecraft for all significant ground test

and flight conditions. Adequate clearances shall be verified assuming worst-case static clearances and

quasi-static and dynamic deflections due to 1.4 times the applicable flight limit loads or flight-level
ground test levels. Deviations from the 1.4 times factor shall be justified by analysis and with NASA
approval.



Component/Test trtcdia

Star Tracker

Transfer Orbn Sun
Precision Sun Sensor

wh*t Ar*rul, ( RweTJ in?Ilf,;iEilE

Solar Array Dnve GADJGffi
X-Ray Positioner
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fower Controller
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Fill and Drain Valve (3/8" oxidizer
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Table I Contract Data uirement List

DATA ITEM
SIJBMISSION

sDA-3.2. r2-O2 Design Document

sDA-3.2.12-03

sDA-3.2. r2-O4 Test Procedures

sDA-3.2. 12-05 Softwlre Test Report Final copy at
conclusion of

software formal
quali{ication
(acceptance)

testing

SE#!-.*t2=06

sDA-3.2.l2-O7 User & Maintenance Manual

STEM DESIGN & ANALYSIS (Cont)

l. Contract Award
2. 75 days after Contract.Start
3. 30 days after Contract A

4.
5.
6.

14 days prior to PDR
l4 days prior to CDR
Spacecraft Pre-Ship Review

7. Subsystem PDR
8. Subsystem CDR
9. HC

IO. EC

II, HC&EC
| 2. Standard Contractor Processes/
Itocedures (Data Pkg. l4 days prior)
13. Once Per launch Vehicle Desien

U/AR - Update as Required H(7EC - Hardcopy/Electronic copy

ccrJ co.l{
mrot.{}



Table I Contract Data Requirement List

DATA ITEM TITLE
_,SUBMISSION HARD COPY

DIST. CODE
TOTAT
HARI)

COPIEINI FREQ INITIAL SUBSEQUEN'I MEDI. A B C

SUBS YSTEM DESIGN & ANALYSIS (Cont)

S'EPriF.*H=e8 Fiflnv are*ue'po'rtt*ammt t Uftl1ft ftelinr.{ FirtaHoftrac
Te*flcadiness

Rcvicr

+f I + 5

sDA-3.2.12-09 Attitur
Docur

!e Control Subsystem Algorithms
nent

I LI/AR 1 8 ll 4 I 5

sDA-3.2. 12-10 Electricat Power & Distribution Subsystem
Algorithms Document

I U/AR 8 ll 4 5

sDA-3.2.l2-rl Flight Computer Design Description I U/AR 4 5 ll 4 I 5

sDA-3.2. r2-t2 Softwlre Management, Development, and
Assur{nce Plan (SMDAP)

I T'/AR Proposal Sollware
Requirements

Review

il 4 t 20 l5

sDA-3.2.13-01 Space raft Emulator Design Document I I'AR Software CDR 'relim: Dclivery r

S/C Emulator
;inal: 60 days ali
receipt of revicu

comments on
Prclim.

Documcntaiion

tl 4 I 20 25

o sDA-3.2. r3-o2
I

Space{raft Emulator Usei's Operations and
Maintdnance Manual

I U/AR 't Emulator deliv tl 4 I 5

+ | month

sDA-3.2.14-01 SEM )ata & Calibration Handbook I I.'/AR 5,6
for GOES-N

Updated for eac

s/c
ll 4 I 5

STJBS ISTEM DESIGN & ANALYSIS (Cont)

Notes: l. Contract Award
2. 75 days afler Contract Start I
3. 30 days after Contract Awar<

rate

4.
5.
6.

14 days prior to PDR
14 days prior to CDR
Spacecraft Pre-Ship Review

7. Subsystem PDR
8. Subsystem CDR
9. HC
r0. Ec

n. Hc&Ec
12. Standard Contractor ProcesseV
Procedures (Data Pkg. l4 days prior)
13. Once Pcr l-runch Vehicle Design

A/l - ApprovaVlnformalion U/AR - Update as Rcquired HC/EC - Hardcopy/Electronic copy + - Rcview Copics

@

cc-R to9
rnoo tl3

CcR. Lto(
rhoD q 3



Table l Contract Data

DATA ITEM TITLE
SI.'BMISSION

HARD COPY
DIST. CODE

TOTAI-
HARD

COPIES
Atl FREQ INITIAL SUBSEQI'ENT MEDIi A B C

INTEGRATION AND TEST

t&T-3.4.4-Al Space raft Test Procedures I U/AR 30 days prior to
use

U/AR ll 3 l 4

t&T-3.4.4-O2 Spacet :raft Test Data Package I Following
GOES.N S/C
| & T Activity

Following GOEI
o/Q s/c l&T

activity

ll I I

rt 
r&T-3.4.4-o3 Perfor nance Verification Reports l 30 days after

GOES-N test
activity

30 days after
GOES-O/Q r&'r

activity

ll 4 I 5

I&T-3.4.6-01 Launc r Site Integration Plan Pcr Mission a,5,i@_
@ L-I2 mo.

U/AR5
Final @ L-3 mc

II 4 I 5

t&T-3.4.6-02 Launc r Commit Criteria Per Mission '5,
interim at PER

Final @ L-3 mo ll 4 )

r&T-3.4.6-03 Launc h Site Test Procedures A Per Mission 60 days prior to
PSR

I'/AR II J 4

r&T-3.4.6-04 Groun d Operations Plan A 45 days prior to
PDR

r) 45 days prior t

CDR
r) llnal @ L-3 m

ll 3 4

r&T-3.4.6-05
..t

MrssrlF System
I

I

Pre-Launch Safety Package A Per Mission 45 days prior to
PDR

r) 45 days prior t

CDR
r) tinal @ L-3 m

ll J 4

t r&T-3.4.s-or Transl )ortation & Handling Plan & Procedures I.'/AR 5, interim @

L-12 mo.

Final @ L-3 mo ll 4 5

I&T-3.4.10-01
i

Grourld Storage Plan U/AR 5 6 tl 4 5

il. HC&EC
I 2. Standard Contractor l'rocesses/
Procedures (Data Pkg. l4 days prior)
13. Once Per l.aunch Vchicle Design

7. Subsystem PDR
8. Subsystem CDR
9. HC
IO. EC

4. 14 days prior to PDR
. 5. 14 days prior to CDR
6. Spacecraft Pre-Ship Review

l. Contract Award
2. 75 days after Contract Start
3. 30 days after Contract

U/AR - Update as Required

C(R 6to,
/hoD 9!



AMENDMENT soLtctTATtoN/
MODIFICATION OF GONTRACT

AMENDMENTN'ODIFICATION NO.

Four (44
BY CODE

A/Goddard Space Flight Center

GOES Procurement Office, Code2l4.2
Greenbelt, MD 20071

7. AOMf NISTERSO gY (lf other than ltem 6) CODE

NASA/Goddard Space Flight Center and

PAGE OF

I
5. PROJECT NO. (tf appticaile)

X
108. qATED (SEE|TEM13)

0v28/98

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
| | The above numbered solicitation is amended as set forth in ltem 14. The hour and dat€ specified for receipt of Ofiers f] is extended, t] is not 6xt6nded.

Offers must acknowledge receipt of this amondment prior to the hour and date specifi€d in the solicitation or as amended, by one of the folloMng methods:

(a) By completing ltems I and 15, and retuming fl Copies of th€ anendment; (b) By acknowledging recaipt of this amendment on eaclt copy ot th€ ofiol
submitted; or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbe6. FAILURE OF YOUR ACKNOWLEDGEMENT TO
8E RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SP€CIFIED MAY RESULT IN REJECTION OF
YOUR OFFER. lf by virtue of this amendmenl you desire to change an offer already submitted. such chang8 may be made by telegram or letter, provided each telegram

makes ref€rence to lhe amendment. and is received orior to the hour and dale

AND APPROPRIATION DATA (,f required)

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTMCTS/ORDERS.

BX

A. THIS CHANGE ORDER IS ISSUED PURSUANT TO:

CONTMCT ORDER NO. IN ITEM 1OA.

(Specify authority) THE CHANGES S€T FORTH lN ITEM 14 ARE MADE lN THE

x

B. IHE ABOVE NUMBERED CONTMCT/ORDER lS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying otfics,
Appropriation date, etc.) SET FORTH lN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORIW OF:

d. OTHER (Specify type of moditication and authotity)
Unilateral Modification: Clause H.6 LIMITATION OF FUNDS

E. IMPORTANT: Contractor is not, is required lo sign this document and retum copies to the issuing offie.

14. description of amendmenumodification (Organized by UCF section headings, including solicitatioty'contrcet subject maner where feasible.)

This modification increases the contract funding by $24,240,251 for continued performance under this
contract.

Accordingly:

and in full force and

16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or Ninl)

Sandra Marshall
15A. NAME AND TITLE OF SIGNER (Type or print)

J.T. Felicita, Manager, NASA Contracts

158, CONTRACTOR/OFFEROR

(Sitnoture ofpersoil aulhorized to sign)

16C. OATE SIGNED

/g/t,/ i't L;
STANDARD FORM 30 (R6v. 1GE3)

Presoibed by GSA

3. EFFECTIVEOATE

See Block l6C
4. REQUISITIONPURCHASE REO. NO.

See Block l2

DCMC/Hughes - Los Angeles

8. NAME AND ADDRESS OF CONTRACTOR (No., street, county, State, and Zp Code)

Hughes Space and Communications Co.

PO Box 92919
Los*lgel,e+ CA9O0O9-

CODE FACTLTW COOE

98. DATED (*E |TEM 11)9A. AMENDMENT OF SOLICITATION NO,

1OA. MODIFICATION OF CONTRACT/ORDER NO.

NAS5-98069

15C. DATE SIGNED

PREVIOUS EDITION UNUSABLE



NAS5-98069
Modification No. 44
Page 2 of2

1. In clause H.6, increase the funding from $21l,783,g6gby s24,240.25r to
5236,024,220. The period of allotment is from the effective date of the contract through
February 28,2A01 in accordance with the contractor's correspondence dated August I l,
2000.

l*elg:I_l*z jq99e$irsg{4p'ep*TelrslP*gs

PCN: 4r5-54768A(lC)
JON: 415-616-41-81-11
APP: 800/l0l 10(00)
BLI: A705
OC: 4l-2550
AMT: 5298,448

4rs-s4770A(1C)
415-6t6-41-81-l I
800/101 l0(00)
4707
4t-2550
$23,941,803

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION



SECTION H OF NAS5-9E069
MODIFICATION NO.44

SPECIAL CONTRACT REQUTREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. l0-95), "subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Offrcer on a,semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the repdrting periods ending
March 3l and September 30, respectively. A final S8 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
wouldhave @
d. Reporting to NASA Headquarters (SF 295-Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report" in accordance with the instructidns on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 3l and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The reports
may be submitted through the Contractor or submitted directly. Regardless, the Contractor is
responsible for ensuring proper and timely submittal of the'required reports

(End of clause)

H.6 LIMITATION OF FTINDS (FIXED-PzuCE CONTRACT) (r8-s2.232-77) (MAR 1989)

(a) Of the total price of CLINs I through 14, the sum of $23 6,024,220 is presently
available for payment and allotted to this contract. It is anticipated that from time to time
additional funds will be allocated to the contract in accordance with the following schedule, until
the total price of said item is allotted:

48



SECTION H OF NASS-98069
, MODIFICATION NO.44

SPECIAL CONTRACT REQUIREMENTS
I

SCHEDULE FOR ALLOTMENT OF FT]NDS
Date Amounts

To be provided,by the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated pursuant to the
Tennination"fur€onvenieneeof the€overnrne#-elanseofthis€enrrseffhstodemounfpayable-
by the Govemment (including amounts payable for subcontracts and settlement costs) pursuant

to paragraphs (0 and (g) of that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractor is
not obligated to continue performance of the work beyond that point. The Govemment is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to
time allotted to the contract; anything to the contrary in the Termination for Convenience of the

Government clause notwithstanding.

(c) (l) It is contemplated that funds presently allotted to this contract will cover 
I

the work to be performed until February 28,2001. I

(2\ If funds allotted are considered by the Contractor to be inadequate to cover

the work to be performed until that date, or an agreed date substituted for it, the Contractor shall

notiff the Contracting Officer in writing when within the next 60 days the work will reach a

point at which, if the contract is terminated pursuant to the Termination for Convenience of the

Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (0 and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (1) above, or an agreed date

substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in
subparagraph (l) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the

contract for a further period as may be specified in the contract or otherwise agreed to by the

parties.

(4) If, after the notification referred to in subdivision (3)(ii) above, additional

funds are not allotted by the date specified in subparagraph (1) above, or an agreed date

substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate

49



AMENDMENT OF ATION/
MODIFICATION OF CONTRACT

AMENDMENT/MODIFICATION NO.

ive (45
CODE

Space Flight Center

GOES Procurement Office, Code2l4.2
Greenbelt, MD 20071

Hughes Space and Communications Co.

PO Box 92919

----Los Angeles, e,t- 90009-

PAGE OF

I
5. PROJECT NO. (lf appltc*le)

BY 7, ADMINISTERED B\ (lt other than ltem 6) CODE

NASA/Goddard Space Flight Center and

DCMClHughes - Los Angeles

FACILITY CODE

98. OATED (SEE ITEM 11)

x

3. EFFECTIVE DATE

See Block 16C
4. REOUISITION/PURCHASE REQ. NO.

See Block 12

8. NAME AND ADDRESS OF CONTRACTOR (No., strcet, county, State, and Zp Code)

9A. AMENDMENT OF SOLICITATION NO.

1OA. MOOIFICATION OF CONTRACT/ORDER NO.

NAS5-98069
1oB. DArED FEE |TEM 13)

01t28198

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

f] 16e aboue numbered solicitation is amended as set forth in ltem 14. The hour and date specifi€d for receipt of Ofiers n ls extended, n is tlot oxl€nded.

Ofiers must acknowledge receipt of this amendment prior to the hour and date sp€cified in the sotcitration or as amended, by one of the follo\rying methods:

(a) By completing llems I and 15, and retuming n Copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of lhe offor

submitted; or (c) By separate lefter ortelegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGEMENT TO

BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF

YOUR OFFER. lf by vidue of lhis amendment you desire to change an offer already submitled, such change may be made by telegram or letter, provided each telegram

the solicitation and this

AND APPROPRIATION DATA (lt required)
BNC:. 427 See Pase 2

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS.

A. THIS CHANGE ORDER IS ISSUED PURSUANT TO:

CONTRACT ORDER NO. IN ITEM 1OA.

(Specify authority) THE CHANGES SET FORTH lN ITEM 14 ARE MADE lN THE

B. THE ABOVE NUMBERED CONTRACT/ORDER lS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying office,

Appropriation date, etc.) SET FORTH lN ITEM 14, PURSUANT TO THE AUTHORIW OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

x
d. OTHER (Specity $p of modifrcation and authority)

Unilateral Modifrcation; Clause H.6 LIMITATION OF FUNDS

E. IMPORTANT: Contractor lTl is not, is required to sign this documenl and retum copies to the issuing office.

14. description of amendmenUmodification (Organized by UCF section headings, including solicitafon/contncl subiect mattet wherc feasibte.)

This modification increases the contract funding by $4,104,000 for continued performance under this

contract.

Accordingly:

154.

J.T.
NAME AND TITLE OF SIGNER (Type ot print)

Felicita, Manager, NASA Contracts

158. CONTRACTOFYOFFEROR

(Signanre of person authorized lo sign)

754041,152-8070

16A. NAME AND TITLE OF CONTRACTING OFFICER (TWe or print)

Sandra Marshall
16C. DATE SIGNED

( lto iot;
STANDARD FORM 30 (Rev. 1043)

Presoibed bY GSAPREVIOUS EDITION UNUSABLE



NAS5-98069
Modification No. 45

Page2 of 2

l. In Clause H.6, increase the funding from $236, 024,220by $4,104,000 to

gZ4O,lZg,Z20. The period of allotment is from the effective date of the cgltract through

trlarJtr ti,ZOO| in accordance with the contractor's correspondence dated September 15,

2000.

* 
--2-Bl,oek 

I 2 Accounting anilAppropu diq$"p-"a!4;"*

PCN: 415-5478rA(1C)
JON: 415-616-41-81-l I
APP: 800/10110(00)
BLI: A'708
OC: 41-2550
AMT: $4,104,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this

modification.

END OF MODIFICATION



SECTION H OF NAS5-98069
MODIFICATION NO.45

SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting

Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report

must be received no later than April 30 and October 30 each year for the reporting periods ending

March 31 and September 30, respectively. A final SF 294 must be submitted after contract

completion. The,final SF 294 submittal must be received no later than the due date for what

wsuldhaveb€€Fthess(tsemi-smualr€pos-** --:*"*--

d. Reporting to NASA Headquarters (SF 295-Semi=annual)

The contractor shall prepare and submit Standard Form 295 (Rev' 10-95), "Summary

i,rU"orrt u"t Report" in accordance with the instructionL on the back of the form and in

accordance with NASA FAR Supplement clause 18-52.279-75, "Small Business and Small

Disadvantaged Business Subcontracting Reporting" of this contract.

,The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.

20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the

reporting periods ending March 3l and September 30, respectively.

e. Subcontractor RePorting

FAR claus e 52.219-9 and NASA FAR Supplement clause 18-52.219'75 require that the

contractor ensure that sF 2g4 and sF 295 reports are submitted by those subcontractors that

have been required to adopt a Subcontracting Plan under the terms of the clause. These

subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The reports

may be submitted through the,Contractor or submitted direclly. 
_Regardless, 

the Contractor is

responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LTMTTATTON OF FTTNDS (FTXED-PRTCE CONTRACT) (r8-s2.232-77) (MAR 1989)

(a) Of the total price of CLINs I through 14, the sum of $240,128,220 is presently

available for payment and allotted to this contract. It is anticipated that from time to time

additional funds will be allocated to the contract in accordance with the following schedule, until

the total price of said item is allotted:
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SECTION H OF NASS-98069
, MODIFICATION NO.45

SPECIAL CONTRACT REQUIRXMENTS

SCHEDULE FOR ALLOTMENT OF FLINDS
Amounts

To be provided by the govemment as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in

paragraph (a) above up to the point at which, if this contract is terminated'pursuant to the

termination-forre;onvenienee-of t fhatotal"amountpayahle *-**-
by the Government (including amounts payable for subcontracts and settlement costs) pursuant

to paragraphs (0 and (g) of that clause would, in the exercise of reasonable judgment by the

Contractoi, appioximate the total amount at the time allotted to the contract. The Contractor is

not obligated to continue performance of the work beyond that point. The Government is not

obligated in any event to pay or reimburse the Contractor more than the amount from time to

timeallotted to the contract, anghing to the contrary in the Termination for Convenience of the

Govemment clause notwithstanding.

(c) (l) It is contemplated that funds presently allotted to this contract will cover

the work to be performed until March 19, 2001.

(2) If funds allotted are considered by the Contractor to be inadequate to cover

the work to be performed until that date, or an agreed date substituted for it, the Contractor shall

notify the Contracting Officer in writing when within the next 60 days the work will reach a

poini at which, if the contract is terminated pursuant to the Termination for Convenience of the

bovernment clause of this contract, the total amount payable by the Government (including

amounts payable for subcontracts and settlement costs) pursuant to paragraphs (0 and (g) of that

clause will approximate 75 percent of the total amount then allotted to the contract'

(3) (i) The notice shall state the estimated date when the point referred to in

subparagraph (2) above will be reached and the estimated amount of additional funds required to

rontinu" performance to the date specified in subparagraph (1) above, or an agreed date

substituted for it.

(ii) The contractor shall, 60 days in advance of the date specified in

subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in

wriiing as to the estimated amount of additional funds required for the timely performance of the

contrait for a further period as may be specified in the contract or otherwise agreed to by the

parties.

(4) If, after the notification refened to in subdivision (3)(ii) above, additional

funds are not allotted by the date specified in subparagraph (1) above, or an agreed date

substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate

Date
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-Six 46

AMENDMENT OF SOLICITATION/
MODIFICATION OF CONTRACT

TION NO.

CODE

PAGE OF

I
5. PROJECT NO. (f appticable)

CODE

Center and
BY 7. ADMINISTERED BY (lf olher than ltem 6)

NASA/Goddard Space Flight
DCMC/Hughes - Los Angeles

ard Space Flight Center

GOES Procurement Office, Code2l4.2
Greenbelt, MD 20071

Hughes Space and Communications Co.

PO Box 92919

3. EFFECTIVE DATE

See Block l6C
4. REOUISITION/PURCHASE REO, NO.

See Block 12

8. NAME AND ADDRESS OF CONTRACTOR (No., street, county, State, and Zp Code)

X

fG ffiseles, eA*90009-*--

FACILIW CODE

SB. DATED (SEEITEMll)

1oB. DATED (SEEITEMls)
01128/98

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIOIIS
f] 16e above numbered solicitation is amended as set forth in ltem 14. The hour and dat€ specified for receipt of Offers f] is extended, n is not extended.

Offers must acknorvledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended, by one of the following methods:

(a) By completing ltems 8 and 15, and retuming f] Copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offor

submitted; or (c) By separale letler or telegram which includes a referenc€ to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGEMENT TO

BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND OATE SP€CIFIED MAY RESULT IN REJECTION OF

OFFER. lf by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or letter, provided each telegram

solicitation and this amendment. and is received orior to the

AND APPROPRIATION DATA (lf required)

BAiC: 427 See Page 2

A. THIS CHANGE ORDER lS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH lN ITEM 14 ARE MADE lN THE

CONTRACT ORDER NO. IN ITEM 1OA.

B. THE ABOVE NUMBERED CONTRACT/ORDER lS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying office,

Appropriation date, etc.) SET FORTH lN ITEM 14, PURSUANT TO THE AUTHORIry OF FAR 43.103(b)'

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORIry OF:

x
d. OTHER (Specify type of modification and authority)

Unilateral Modification: Clause H.6 LIMITATION OF FUNDS

E. IMPORTANT: Contractor lFl rs not, f] is reCuireA to sign this document and retum copies to the issuing office.

14. description of amendmenUmodification (Organized by tlCF section headings, including solicitalion/contracl subiect mafter where feasihle.)

This modification increases the contract funding by $15,500,093 for continued performance under this

contract.

Accordingly:

all lerms and

15A. NAME AND TITLE OF SIGNER (Type or print)

J.T. Felicita, Manager, NASA Contracts

CONTRACTOFYOFFEROR

(Signoture ofpersoil aulhorbed to sign)

NSN 7540-01-152{070

PREVIOUS EDITION UNUSABLE

16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or pint)

Sandra Marshall

STANDARD FORM 30 (Rev. 10-83)

Prescribed bv GSA

9A. AMENDMENT OF SOLICITATION NO.

1OA. MODIFICATION OF CONTMCT/ORDER NO.

NAS5.98069

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,

STATES OFqt\4ERrCA

:rr'Lit2 ,il '1rl,l

15C, DATE SIGNED



NAS5-98069
I\dodification No. 46
Page2 of 2

1. In Clause H.6, increase the funding from $240,128,22A by $15,500,093 to

$255,628,313. The period of allotment is from the effective date of the contract through

May 16,2001 in accordance with the contractor's correspondence dated October 19,

2000.

" *--* *&"81€€"le L2-Aeceuntl$g'"and".A.ppropriationData

PCN: 4t5-02642A(1C)
JON: 415-616-41-81-11
APP: 800/10110(00)
BLI: A702
OC 4l-2550
AMT: 5500.093

4rs-0264rA(1C)
415-616-41-81-1 I
801/20110(01)
A701
4t-2550
$15,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this

modification.

END OF MODIFICATION



SECTION H OF NASS-98069

MODIFICATION NO. 46

SPBCIAL CONTRACT REQUIREMENTS

The Contractor shall PrePare and

Report for Individual Contracts"
submit Standard Form 294 (Rev. 10-95), "Subcontracting
in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual baEis. This report

must be received no later than April 30 and October 30 each year for the reporting periods ending

March 31 and September 30, respectively. A final SF 294 must be submitted after contract

q-onopletioq. rtre 4qql$-{-zll qsb.sil!el-ry!,{99f:gir.-{ ": 14:tl!tJ!9 91'i1'3lY!1
would have been the next semi-annual report' ,

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Fonrn 295 (Rev. 10-95), "summary

Subcontract Report" in accordance with the instructions on the back of the form and in

accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small

Disadvantaged Busines s Sub con-tracting Reporting" o f this contract'

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.

20546-0001,' on an semi-annual basis no later than April 30 and October 30 each year for the

reporting periods ending March 31 and September 30, respectively.

e. Subcontractor RePorting

FAR claus e 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the

Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that

have been required to adopt a Subcontracting Plan under the terms of the clause. These

subcontractor reports *uti b. submitted as required by paragraphs (c) and (d) above' The reports

may be submitted through the Contractor or submitted directly. Regardless, the Contractor is

responsible for ensuring proper and timely submittal of the required reports'

(End of clause)

H.6 LTMTTATTON OF FLTNDS (FTXED-PRrCE CONTRACT) (18-s2.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $255,628,313 is presently

available for payment and aliotted to this contract. It is anticipated that from time to time

additional funds will be allocated to the contract in accordance with the following schedule, until

the total price of said item is allotted:

48



, SECTION H OF NAS5.98069
MODIFICATION NO.46

SPECIAL CONTRACT REQUIREMENTS

SCHEDULE FOR ALLOTMENT OF FL]NDS

Date

To be provided bY

Amounts

the govemment as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in

p-"s'ph(4ahove-up -tp-tlre pgtut-dtvbsb,-rjJblssg$ry$-El9ryiryl9gplfqT[l9g
T..r*irrution for Convenience of the Government clarise of this contract, the total amount payable

by the Government (including amounts payable for subcontracts and settlement costs) pursuant

to paragraphs (f) and (g) of that clause would, in the exercise of reasonable judgment by the

Contrfioi, appioximate the total amount at the time allotted to the contract. The Contractor is

not obligated to continue performance of the work beyond that point. The Government is not

obligated in any event to pay,or reimburse the Contractor more than the amount from time to

time allotted to the contract, inytttitrg to the contrary in the Termination for Convenience of the

Government clause notwithstanding.

(c) (l) It is contemplated that funds presently allotted to this contract will cover

the work to be performed until May 16, 2001'

(Z) If funds allotted are considered by the Contractor to be inadequate to cover

the work to be performed until that date, or an agreed date substituted tt ft, the contractor shall

notiff the Coniracting Officer in writing when within the next 60 days the work will reach a

poini at which, if the contract is terminated pursuant to the Termination for Convenience of the

Govemment clause of this contract, the total amount payable by the Govemment (including

amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that

clause wiit approximate 75 percent of the total amount then allotted to the contract'

(3) (i) The notice shall state the estimated date when the point referred to in

subparagraph (2) above will be reached and the estimated amount of additional funds required to

.orriirr.r" performance to the date specified in subparagraph (1) above, or an agreed date

substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in

subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in

wriiing as to the estimated amount of additional funds required for the timely performance of the

contract for a further period as may be specified in the contract or otherwise agreed to by the

parties.

(4) If, after the notification referred to in subdivision (3XiD above, additional

funds are not allotted by the date specified in subparagraph (1) above, or an agreed date

substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate

49
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NAS5-98069
Modification No.'47
Page 2 of3

1. In Clause B.5 EVENTS FOR PERFORMANCE BASED PAYMENTS. make the
following changesi

Decrease N13, Flight Software Test Readiness Review (SWTRR) from $7,100,000 to
$2,000,000 and change the date from 11/13/00 to Il3ll0l

. - -- - -- Decrease,NtT-,Gate,9 --- GOES
change the date from I ll28l00 to 12/31100.
Decrease 08, GOES o swrRR (if required), from $7,000,000 to $2,000,000 and change
the date from 1llI3l00 to 1/31/01.
Decrease N05, GOES N Pre-Environmental Review (PER) from $7,000,000 to
$1,000,000.
Decrease N61, Completp, GOES N Fit Check from $2,000,000 to $1,000,000.
Deorease O33, XRS/EIJV/EPS/HEPAD Flight Unit#z (N-O Spares) PER from
$6,500,000 to $ 1,500,000.
Decrease O34, Gate 12 - GOES O S/C to System Test from $10,000,000 to $1,000,000.
Add N79, l't Powered Testing of GOES N Bus Module, $10,000,000, 11/08/00.
Add N80, HSE Delivery to ITT for RTP Checkout, $3,100,000, I l/01/00.
Add O37, Gate 7U.5 - GOES O Bus Propulsion Subsystem Complete, 59,500,000,
tyt5/00.
Add O38, Gate 1i - GOES O Antenna to Integration, $9,500,000, 10/30/00.

2. In Clause J.l LIST OF ATTACHMENTS, make the following changes:

Attachment K, Performance Based Payments Completion Criteria

Add the following as a Gate and Gate Criteria for Product Delivery Gates:
No. Title
ru.5 Bus Propulsion

Subsystem,

Generic Description
l. Propulsion installed on Bus and ATP's complete.
2. Propulsion Ordnance installed per MOU requirements.

Liquid and XIP's 3. Propulsion hardware documentation from vendors
Complete complete (qualification data, unit test data, calibration

data, etc.)

Change milestone N51 to RESERVED. This is a correction that should have occurred
under modification number 13.

e



Page

Page

Page

NAS5-98069
Modification No. 47
Page 3 of3

Add item N79, 1" Powered Testing of GOES N Bus Module, with a completion criteria
of6.
Add item N80, HSE Delivery to ITT for RTP Checkout with a completion criteria of 6.
Add item O37, gate 7V.5 - GOES O Bus Propulsion Subsystem Complete, with a
completion critieria of 5.

Additem-O38-Gats.t.l.:-GOESOAntenna.to.Integratioq with+eompletio*eriteri*.g$-
5.

3. Replace the contract areas listed below with the enclosed revised pages:
I

Contract

IT-12
T4.16
18-19

Attachment K

Page 2-5

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents
partial consideration for the work associated with CCR +226. If CCR 4226 is not issued
and definitized by December 31, 2000, the changes made by this modification shall be
cancelled and any advance payments made as a result of this modification shall be
credited back to the government in future payments.

END OF MODIFICATION



SECTION B OF NASS-98069
MODIFICATION NO.4?

SUPPLIES OR SERVICES AND PRICES/COSTS

N60.

N61.

N62.

N63.

Spacecraft Training Program Plan (Final)

Complete Fit Check

GOES N End-to-End Test 2 Completed

Launch Site Test Procedures

$8,000,000

$1,000,000

$4,000,000

$4,000i000

rIt28t00

wuaj

U26t0l

vrgtal

N64.

N65.

N66.

N67.

N68.

N69.

N70.

N7l.

N72.

N73.

N74.

N7s.

N76.

N77.

N78.

N79.

INR Stiaem nei-ription ana $4,000,000

$4,000,000

$3,000,000

$10,000,000

$3,000,000

s4,000,000

$2,000,000

$2,000,000

$2,000,000

$500,000

$470,000

s24,471

$2,000,000

$6,000,000

$5,000,000

$10,000,000

4t27t0r

8t2/02

9/13t02

10/0.8/00

5/t4t0r

r/20/99

2nU99

7 trsl99

7n5t99

10n5t99

3/3r/00

3tr5la0

5/10t00

5nl/00

6lt5l00

1 1/8/00

Analysis Document (Final)

Contingency Simulation # I

Dress Rehearsal
I

GOES-N Data Book

GOES-N End-to-End Test 4 Completed

Algorithm Design Description - Build 3

1553 Data Bus Diagnostics Features
Meeting

PES ADD Walk-Thru Review

PES Prototype GUI Demo

PES Deliverv

Wideband Tape Recorder Delivery & Training

Safehold Mode Proposal

Electronic Data Distribution Systern
& Configuration Management Review

Rebaseline Schedule Review

Integration and Test (I&T) Review

l" Powered Testing of GOES N Bus
Module

15



SECTION B OF NAS5.98069
MODIFICATION NO.47

SUPPLIES OR SERVICES AND PRICES/COSTS

N80. HSE Delivery to ITT for RTP Checkout $3,100,000 l l/01/00

GOES O

Spacecraft System Level Reviews

01. Critical Design Review $2,000,000 2trU00

O4A. Pre-Shipment Review

Flight Operations Review

Spacecraft Launch Readiness Review

Software Subsystem Reviews

02.

03.

04.

os.

06.

07.

08.

09.

Launch Services

o10.

01r.

or2.

013.

o14.

Mission Operations Review

Pre-Environmental Review

Pre-Storage Review I

Critical Design Review

Test Readiness Review

Acceptance Review

Launch Vehicle Interface
RequirementsDocument .

Spacecraft/Launch Vehicle
Interface Control Document

Mission Integration Program
Kickoff Review

Final Loads Verification Review

Launch Vehicle Requirements
Review

$10,000,000

$10,000,000

$12,000,000

$1,000,000

s1,000,000-

$1,000,000

$4,500,000

$2,000,000

$2,000,000

$2,500,000

s2,100,000

$2,500,000

$10,000,000

$5,000,000

4/2t02

4n8t02

tznv02

t2nv03

I/9/04

4/4/04

9/27/99

t/3Il0l

3tr3t00

12t20/99

U27t00

8ltu99

5t30t02

t2n6l99

16



SECTION B OF NAS5.98069
MODIFICATION NO.47

SUPPLIES, OR SERVICES AND PRICES/COSTS

{&sl-Elry1F-Pl4IE!-ADlt-ieh!Udtt2-*--*$l*5-qg-0Q0---"-r20-7"/,aL*
(N-O Spares) Pre-Shipment Review

Gate 12 - GOES O S/C to System Test $1,000,000 4l03l0T

Gate 13 - GOES O S/C Complete $12,000,000 lt07l03

GOES-O End-to-End Test 4 Completed $2,000,000 t2l0\/02

Gate 7U.5 - GOES O Bus Propulsion $9,500,000 I l/15/00
Subsystem Complete

Gate l1 - GOES O Antenna to Inteeration

Spacecraft System Level Reviews

030.

03l.

o32.

_ _ _a;-1

o34.

o35.

036.

o37.

038.

Gate9-BusComplete

Gate 10 - Payload Complete

Bus & SEM Instruments Inteeration
& Test Complete

Critical Design Review

Mission Operations Review

Pre-Environmental Review

Pre-Shipment Review

Flight Operations Review

Spacecraft Launch Readine'ss
Review

$9,500,000 l0/30/00

s 1,000,000

s4,000,000

$13,000,000

$3,750,000

s4,000,000

s4,000,000

s2,400,000

$2,400,000

$2,300,000

$7,000,000

s3,750,000

8t24t00

1n6t01

u16t01

ru4t03

t2/30/03

GOES P

Pl.

P2.

P3.

P4,

P5.

P6.

2t6/04

4t5t05

7 t5tOs

11t29tA5

vr2t06

4t4t06

Software Subsystem Reviews

P7. Critical Design Review

P8. Test Readiness Review

18



SECTION B OF NASS-98069
MODIFICATION NO.47

SUPPLIES OR SERVICES AND PRICES/COSTS

Acceptance ReviewP9,

Launch Seruices

Pl0. Launch Vehicle Interface
Requirements Document

$3,750,000 v2ta4

$3,750,000 tv28t03

Pl l.

Ptz.

Pl3.

Pt4.

P15.

Pl6.

Pr7.

P18.

P19.

P20.

Pzr.

P22.

Spacecrawlaunch V ehrcle
Interface Control Document

Mission Integration Pro gram
Kickoff Review

Final Loads Verification Review

Launch Vehicle Requirements
Review

Launch Vehicle Pre-Installation
Review (Major Components)

Launch Vehicle Design
Certification Review

Launch Vehicle Pre-Ship Review

Booster on Stand (BOS) Review

Pre-Payload Mate Review

Launch Vehicle Mission Peculiar/
Mission Unique Preliminary
Desien Review

Launch Vehicle Mission Peculiar/
Mission Unique Critical Design Reyiew

Launch Vehicle Component/
System Design Review
(Major Mods only) (PDR Level)

,s4,000,000

$7,000,000

$4,000,000

$7,500,000

$4,000,000

$5,000,000

s5,000,000

$2,400,000

$2,400,000

s3,750,000

$7,500,000

$3,750,000

t/5/05

l0/8/03

7t29/05

rI/3t04

8t25/05

l0/5/05

t0t19t05

It4/06

3t17/06

4/7t04

10t6t04

6t30/04

t9



Modification No.47

No. Title Generic Description

4 Payload Module
Layout Complete

r.fe qnvgigal definition of the paytoad modute is comptete inctuding
all unit definition, unit locations, harness configuration, coax routing,
waveguide routing, antenna tie downs, etc. The payload layout
drawings are complete.

5 Antenna Design
Complete

The electricaldesign and mechanical configuration are defined. All
interfaces to the payload and bub (waveguide, coax, tie-downs,
pyrotechnic devices) are complete. Antenna drawings are released.

6 Critical Design
Review

cDR marks the point in the program where the design is considered
to be complete and captured in released hardware drawinqs.Iiidid5tes-t ciuifiitbuiid procei;isreedy to commence

7 Start Bus Module
Integration

corresponds to the point at which the bus structure/propulsion
module, harness and units are complete and ready for bus
integration.

7U5 Bus Propulsion
Subsystem, ,,

Liquid and XIP's
Complete

1. Propulsion installed on Bus and ATp's complete.
2. Propulsion Ordnance installed per MOU requirements.
3. Propulsion hardware documentation from vendors comptete
(qualification data, unit test data, calibration data, etc.)

I Start Payload
Module lntegration

Corresponds to the point at which the payload structure, harness,
and units are complete and ready for payload integration.

9 Bus Module
Complete

*

Corresponds to the completion of the bus module integration and
test, all test and process anomalies must be closed, indicating the
bus module is ready for integration at the next level.

10 Payload Module
Complete

corresponds to the completion of the payload module integration and
test, all test and process anomalies must be closed, indicating the
payload module is ready for integration at the next level.

11 Antenna to
Integration

corresponds to completion of antenna range testing and completed
mechanical assembly of the antenna system. This is when the
antenna system is ready for installation on the satellite.

12 Satellite to System
Test

The satellite is delivered to Hi-bay for system test.

13 Satellite Complete The satellite is mechanically complete, except for operations that
must be conducted at the launch site. Allsystem leveltesting is
complete. All process and test anomalies are resolved and closed.
The papenruork tracking the satellite configuration and test status is
complete.

14 Launch All final satellite preparations are complete and configured for launch,
the mission control center and remote tracking sites are ready for
ooerations.

15 Ground System
Design Complete

Hardware and software designs complete, site ready and facility
specification complete.



Modification No.47

GOES N

No. Title Generic Description

16 Start Ground
System lntegration

The ground system hardware and satellite operating software is
delivered.

17 Ground System
Complete

The ground system hardware and software are complete, installed at
the customer site, and the site acceptance testing is complete, with
all anomalies resolved and closed.

18 Mission Complete The transfer orbit and in-orbit test operations are complete. All
anomalies are resolved, The satellite is configured for on-station
operations.

Milestone Description Completion
Criteria

N2A. Preliminary Design Review Updates 1

N374. EDDS Hardware / Software lnterface 1

N41. GOES N and O Team Kickoff 1

N42. Contract Award to Panametrics for SEM lnstruments 2
N43. Deliver Enoineerinq Communications Model Data 3
N44. S/C Emulator & PES PDR 1

N45. Gate 3 - GOES Bus Layout Complete 5
N46. Gate 5 - GOES Antenna Desiqn Complete 5

N47. RESERVED
N48. GTACS/NTACTS P roof-of-Concept Demo 6
N49. Gate 4 - GOES Payload Layout Complete 5

N50. Communication Subsystem CDR 1

N51. RESERVED
N52, Version Description Document - Build 4 3

N53. RESERVED
N54. Deliver Fliqht Communications Model Data 4
N55. Gate 7 - Start Bus Inteqration 5
N56, Deliver Ground Svstem SOCC/CDASS 4
N57. Gate9-BusComplete 5

N58. GOES N End-to-End Test 1A Completed 6

N59. Flight Operations Training Program Completed 6

N60. Spacecraft Training Program Plan (Final) 3

N61. Complete Fit Check 6

N62. GOES N Endto-End Test 2 Completed 6

N63. Launch Site Test Procedures 3

N64. INR System Description and Analysis Document (Final) 3

N65. Continqencv Simulation # 1 6

N66. Dress Rehearsal 6
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GOES N

N67. GOES N Data Book 6

N68. GOES N Endto-End Test 4 Completed 6
N69. Algorithm Design Description - Build 3 6
N70. 1553 Data Bus Diagnostics Features Meetinq 6

N71. PES ADD Walk-Thru Review 1

N72. PES Prototype GUI Demo 6
t\172 DEQ [.\al -..--+*----.r'

N74. Wideband Tape Recorder Delivery & Traininq 6

N75. Safehold Mode Proposal 6

N76. Electronic Data Distribution System & Configuration
Management Review

1

N77. Rebaselirie Schedule Review 1

N78. lnteqration and Test (1&T) Review 1

N79. 1't Powered Testinq of GOES N Bus Module 6

N80. HSE Delivery to ITT for RTP Gheckout 6

GOES O

GOES P

Milestone Description Completion
Criteria

c29. Gate 7 - Start Bus Inteqration 5

o30. Gate9-BusComplete 5

o31. Gate 10 - Pavload Complete 5

o32. Bus & SEM Instruments Inteqration & Test Complete 6

o33. XRS/EUV/EPS/HEPAD Flight Unit#2 (N-O Spares) Pre-
Shipment Review

1

o34. Gate 12 - GOES O S/C to System Test 5

o35. Gate 13 - GOES O S/C Complete 5

036. GOES O End-to-End Test 4 Completed 6

o37 Gate 7U.5 - GOES O Bus Propulsion Subsystem
Complete

5

o38 Gate 11 - GOES O Antenna to Integration 5

Milestone Description Completion
Criteria

P29. Kickoff Meetinq 1

30. Deliver Launch Services Proposal 3



t Modification No.47

GOES P

GOES Q

P31. Manufacturing Readiness Review 1

P32. Preliminary Design Review (lf req'd) 1

P33. Transfer SEM instruments from orecontractual stores 6
P34. Communication Subsystem to lnteqration' 6
P35. T&C Subsystem to lntegration 6
P36. Gate 11 - Antenna to Integration "' 5
P37. ACS Subsystem to Inteqration 6
Pt'&"*-*-* Gate 9='Bus"eomptets 5
P39. Bus & SEM lnstruments lnteqration & Test Complete 6
P40. S/C Unit Inteqration Complete 6
P41. SEM Instruments lnteqration & Test 6

P42. Gate 12 - S/C to Svstem Test I 5

t3. GFE Inteqration 6
P44. Complete EMI/EMC Test 6

Milestone Description Completion
Criteria

Q29. Kickoff Meetinq 1

Q30. Deliver Launch Services Proposal 3

Q31. Manufacturinq Readiness Review 1

Q32. Preliminarv Desiqn Review (lf req'd) 1

Q33. Transfer SEM instruments from precontractual stores 6

Q34. Communication Subsvstem to lnteqration 6

Q35. f&C Subsystem to Inteqration '6

Q36. Gate 11 - Antenna to Inteqration 5

Q37. ACS Subsvstem to lnteqration 6

Q38. Gate9-BusComplete 5

o3g. Bus & SEM Instruments Inteqration & Test Complete 6

Q40. S/C Unit Inteqration Complete 6

Q41. SEM Instruments Inteqration & Test 6

Q42. Gate 12 - S/C to Svstem Test 5

Q43. GFE Inteqration 6

Q44. Complete EMI/EMC Test 6
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In clause J.l LIST oF ATTACHMENTS, make the followirig changes:

Attachment B, Performance Specification, Appendix A, Deviation and Waiver Requests

In 10.11.3, note the aluminum foil tape change as reflected in ccR aiol+.

In 10.1 1.3, note the halocarbon grease change as reflected in ccR 60g 1.

In 10.11.3, note the Dowkey Switch materials change as reflected in CCR 6099.

In table 3.4.7 .2'l and 3.4.7 .2.2, note the radiated emission change as reflected in CCR
6108.

correct signal characteristics tables 3.s.4-1, 3.s.4-2, 3.5.4-3, 3.5.4-6, 3.5.4-7 ,3.5.4-g,
3.5.4-10 and 3.5.4-11 as reflected in CCR 60844,.

Correct a typographical error to table 3.5.1-5 as reflected in CCR 6112. This was
originally changed under modification number 41, CCR 6069.

Increase the radiated emissions limit as reflected in ccR 70zgL.

Update power table 3.4.2-4 as reflected in CCR 70338.

Modify 3.5.1.3.4 to address an unstated operations capability pertaining to the
proportional commands as reflected in CCR 7036.

Correct table 3.5.1-5, Proportional Command Data Strobe Signal Characteristics as
reflected in CCR 7039.

Attachment D, N-Q Sounder Instrument Interface control Document

Correct signal characteristics tables 3.5.4-l ,3.5.4-2,3.5.4-3,3.5.4-6,3.5.4-7,3.5.4-g,
3.5.4-10 and 3.5.4-l l as reflected in CCR 6084A.

change the filter wheel cooler heat flux as reflected in ccR 6126.

Increase the radiated emissions limit as reflected in ccR 70?gA.

Update power table 3,4.2-4 as reflected in CCR 70338.
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Modiff 3.5'l '3.4 to address an unstated operations capability pertaining to the
proportional commands as reflected in CCR 7036.

Correct table 3.5.1-5, Proportional Command Data Strobe Signal Characteristics as
reflected in CCR 7039.

Attachment E, Interface Control Document for the Solar X-Rav Ima.eer (SxI)

Revise section 2-2.1 and,3.3.2.4-6 to add the as-built harness drawings as reflected in
CCR 4222

Note the change from Kern to Glenair backshells as reflected in CCR 612g.

Correct the tlpographical error to the MDL interface reference in 3.4.5.6.1 as reflected in
ccR 8037.

Modiff Appendix A figures A-1, A-3, A-4, A-5, A-6, A-7,A-g and A-9 as reflected in
CCR 8039A.

Update this document to include Revision A changes as reflected in CCR 6l l8

Delete documents from2.2.2 as reflected in CCR 8038. ,

The fixed price of this contract, and the funds allotted for the performance thereol shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the cCR's listed in Block l4 of paee L

Ln2.2.2, update the PEB, DEB, and HEB I/F drawings as reflected in ccR

Attachment L, Interface Control Document for the SXI Ground

END OF MODIFICATION
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l. In clause B.l DELIVERABLE REQUIREMENTS, change the price to the
following Contract Line ltems:

CLIN
l.

Description
On-Orbit Acceptance of
GOES N Spacecraft

Price
$: tz,gzg,slg

n. On-Orbit Acceptance of
GOES O Spacecraft

s 148,991,565

FIRM FIXED PRJCE as follows:

s38.365.633 $461,960,i04

FOR PERFORIVIANCE BASED PAYMIENTS, changp
in the change pages.

2. lncrease Clause 8.2

From
s423.s94.171

3. In Clause 8.5 EVENTS
and add events as reflected

ToBv

4. In Clause F.l DELIVERY SCHEDULE. change the delivery date for item
number 3a.. Softrvare Development & \'alidation Environment from GOES N ESD-
3 mos. to April 2002.

3, In Clause F.2 ENGINEERING HANDOVER DATES AND STORAGE DATES,
chenge the earliest storage date for GOES N to Januarl' l, 2002 and change the
Cngineering handover date for GOES N to Januan' 31, 2003.

6. In Clause H.3 PRE-DETERJ\IINED ADJUSTMENT FOR LATE DELIVERY,
Fcplace the first paragraph with the follorving:

(a) If the engineering handover date. as defined in the contract schedule, is
delayed by more than one hundred t\\,ent\' ( 120) days for GOES N, more than ninety (90)
days for GOES O, or more than thirtl' (-10) da1,s for either GOES P or GOES Q by the
contractor, the contractor shall pay to the Government, for each calendar day of delay,
be-tinning rvith the one hundred tu'entr' first da1' for GOES N, ninety-first day for GOES
O or thirty,-first dav for an1' subsequent spacecraft. from the originally specified
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engineering handover date until the actual engineering handover date of said spacecraft,
the sum of $50,000, up to a maximum of $ * , for each spacecraft. The form of
payment' whether a conract credit or otherwise, will be determined by the Contracting
officer. The prices in this paragraph may be impacted by clause H.la.*GOES N = $5,000,000 and GOES O, p & q = $2,000,000 each

7. Addtliuie H:2 
.ADVAivct

AGREEMENT FOR CIIAI\GES TO
ADDITIONAL SPACECRAFT

W'hen NASA exercises its options under Clause H.l, OPTION FOR ADDITIONAL
SPACECRAFT. the technical chanses ansing fronrr Configuration Change Riquest
(CCR) 4226C u'ill have been incorporared into the specifi-ation; no additional change
order n'ill be necessary to appll'the requirements of CCR 4226C to the additional
spacecraft. However. as a result of the changes made to the specification, the prices of
each optional spacecraft will increase by the following amounts:

Option l. GOES P S-s47.93E
Optiorr l. GOES Q 5580.3j(l

Tlrese adlustments s'ill constiture full and equirable adjustrnenr for all changes made
undcr CCR 1l:6C and iVlodificatron J9. The contractor agrees that when each option is
L-\erclsed. the contractor n'ill release the Governnrent from furtherclaims arisinq from
CCR Jll6C for the addrrional spacecrati.

.A,ll other temls and conditions oithe contracr rerlraln in effect forthese oDtions

t End ot'Cluuse )

8. Add clause H.23 AD\ -\\ctr ..\GRItEltE\T FoR LAUNCH sER\/tcES
ESC'ALATIO\ COSTS

Tlre fixed price of this contract n1a\ recerve u orre-rime a-djustment for escalation costs
assoclaled s ith equitable ad.tustntent of lhe ensrneering handover date for GOES N. The
Contractor shall submit a proposal for the escalation costs only associated with adjusting
theensineennghandoverdatefronrOcrober-ll.1002toJanuarv31,2003. Thepriceoi
COES \ nrav be increased bv the anrount of the equitable adjusrment to be definitized
alier receipt of the proposal but not to erceed 5999,000. The Contractor shall assert the
right to submir rhis proposal no larer rhan Juh, .i l. 2001.

tEnd of Clause)
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9. In Clause J.l LIST OF ATTACHMENTS, change Attachment A, Statement of
work, Attachment B, Performance specification, Attachment G contract
Document Require,ments Lisf Attachment I, Program Review Requirements and
Attachment K Performance Based Payments Completion Criteria as reflected in
ccR 4226C.

-* Attachment J'Small, Small fiisadvnntegerl nnrl Women-Owned Srnall Business
Subcontracting Plan is revised to reflect new numbers based on this negotiation.
These numbers are reflected in the revised pages.

10. Replace the contract areas listed below with the enclosed revised pages:

Contract
Page 3

Pa-ee 4
Page 5

Page 6
Page I I
Page 12

Page 15

Page l(r
Pa*rre l7
Page I 8
Pagc I 9

Page 20
Page 2l
Page 3?
Page 23
Pagc 2-l
Page 3E

Page .10

Page -l-l

Page 6 I

Page 62
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Attachment A, Statement of Work
Table l.l
Section 1.3.1

Section 1.3.1.1
Section 1.3.1.2
Section 2.4
Section 3.2.16.2
$;iio;-i.2. iAt-
Section 3.3.5
Section 3.3.13
Section 3.4.3.4
Section 3.4.3.5.1
Section 3.4.4.3
Section 3.4.4.3.1
Section 3.4.4.3.2
Section 3.4.4.3.3
Section 3.4.4.3.3.1
Section 3.4.4.3.3.2
Section 3.4.4.3.4
Section 3.4.5.3
Section 3.4.1 I
Section 3.5.1
Section 1.5.3.3
Section 3.5.4.1
Table 3.-5.4.1.1

Section 3.5.4.2
Section -1.-i.-i
Section i.(r.l.l
Section i.6.2.3
Table -3.6.1.3- I
Section 3.6.2.3.2.2.1
Section 3.6.2.3.2.3.1
Section 3.6.2.3.2.4
Section 3.6.?.4
Section 3.6.2.4.1
Section 3-6.2.6
Section 3.6.2.7
Section 3.6.1.E
Section 3.6.4.1
Section 3.6.5.1
Section 3.10
Section 3.10.l
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Section 3.10.1.1
Table 3.10.1.1
Table 3.10.1.2
Section 3.10.1.2

Section 7.1 .7
Section 7.1.8
Section 7.2.1
Section 7.2.2
Section 7.2.3
Section 7.2.4 ',

Section 8.7.2.3

Attachment B. Performance Specification. cont.
Section l().5.4.2
Section I 0.5.4.2.I
Section 10.5.4.2.2
Section I 1.3.1 .6

ltigglrrfglfi G.Sgltract Doc u nr en t Req u i renr ents List
Table I

sE-l. r-0-1

sE-1. r-07
sE-1.-l-01
sE-1."r- l0
sE-1.-1- l l
s\l-i t.l-01
sDA-1.2. r_3-01

SFAT-3.3. t-02
l&T-i.4.4-02
I&T-3.4.r1-03
oPS-3.6.1-03
oPS-3.6.3-01
oPS-3.6.3-02



NAS5-98069
Modification No. 49
PageT of7

Section 1.3.12
Section 1.3.12.1
Section 1.3.13
Section 1.3.13.1
Section 1.8.13.1

4tlachment J, Slrlall, Small Disadvantaged and women-owned Small Business

Replace in its entirety with version dated December 13,2000
t

Attachment K, Performance Based pa Criteria
Page l -6

In consideration of the modification(s) agreed to herein as complete equitable
adjustments for the CCR listed in Block l4 of page I of this modification, the Contractor
hereby releases the Govemment from any and all liability under this contract for further
equitable adjustments attributable to such facts or circumstances giving rise to this CCR
or anv Government oversight or requests for information by NASA or its agents from thb
inception of this contract through Gate 8 as defined iir Anachment K perfoinance Based
pavntcnts Completion Cnteria (except for Clause H.23).

END OF MODIFICATION
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SUPPLIES OR SERVICES AI\ID PRICES/COSTS

B.l DELTVERABLE REQUTREMENTS (GSFC s2.2r0-90) (ocT 1988)

The Contractor shall perform and/or deliver the following:

Contract Line
Item Number
(CLn0 Description Price

l.

2.

t
J.

4.

).

On-Orbit Acceptance of
GOES N Spacecraft

Propulsion Computer Model & ,

Supporting Documentation

a. Software Development &
Validation Environment

b. GTACS Workstation for SXI T&C, I&V
and Software Development

Source & Executabie
Flight Softrvare Code

Emulators u'/Spare Parts

$312,978,539

NSP

NSP

NSP

NSP

NSP

NSP

NSP

NSP

6.

7.

8.

9.

S/C Emulator {2)
3 sets EACE componenrs ( I set includes EACE board,
EACE DPM daughter card. EACE PAM board;
3 sets ETC componenrs (l ser rncludes,ETC board and
PAM board:
2 special order ovenized oscillarors used by EACE

INR Performance Evaluation Svstem

SXI to Spacecraft Hamess

Battery Test Cells
(5 from each activation lot)

Data for Communication Modeling
Engineering Model Data
Flight Model Data

Acceptance of SSGS

4

10. NSP



Testing Suppo*
13.

14.

OPTION 1

15.

11.

12.

1t t

1')

SECTION B OF NAS5-98069. MODIFICATION NO.49
SUPPLIES OR SERVICES AIYD PRICES/COSTS

On-Orbit Acceptance of
GOES O Spacecraft

Special Task Assignments
with Reports

Additional Integration &

Spacecraft Storage See Clause H.4

On-Orblt Acceprance of
GOES P Spacecrafr

Special Task Assignmenrs
u'ith Reports

Additional Inregrarron &
Testing Supporr

Spacecrafi Storage

$148,991,565

See Clause B.9

See Clause H.4

$190,900.000

See Clause B.9

See Clause H.4

l6

l:

IS

OPTIO\:

I tt

See Clause H.4

ll

On-Orbit Acccprnrrcc oi
GOES Q Sprcccratr

Spec ral Task .{ssr gnnrL-nls

s ith Repons

Additional lntesrarron &
Testing Supporr

Spacecraft Storage

s r 85,000.000

See Clause B.9

See Clause H.4

See Clause H.4

Total value of each CLIN. for purposes of final pavnrent shall be reduced by Performance Based
Pavments made to lhe contractor for that CLN.

( End of clause )



SECTION B OF NAS$98069
MODIFICATION NO.49

SUPPLIES OR SERVICES AND PRICES/COSTS

8.2 FIRM FD(ED pRrCE (18-s2.216-78) (DEC le88)

The total firm fixed price for this contract is $461,960,104.

(End of clausd)

B.3 RESERVED

B.4 PERFORMANCE-BASED PAYMENTS (s2.2tr2_32) (MAy t99,7\

(a) Amount of payments and limirations on pavments. Subject to such other limitations and
conditions as are specified in this contract and this clause. the amount of payments and
limitations on pavments shall be specified in the conrract's description of the basis for payment.

(b) Contractor request for perfornrance-based payment. The Contractor may submit requests for
pavntent of performance-based pavnrents not more frequently than monthly, in a form and
tttanner acceptable to the Contractrng Officer. Unless othenvise authorized by the Contracting
Officer. all perfornrance-based pavments in anv period for which payment is being requested
sltall be included in a single request. appropnatelr irenrized and totaled. The Contractor's request
shall contain the information and cc-nificatron dctailed in,paragraphs (l) and (m) of this clause.

tct.{pproval lncl ptvntent ol-rcr.1uc'sts. rltThc Conrrtcror shall not be entitled to pavnrent of a
rcqucst tbr perlormance-krased pavnrenr pnor to succcssful accomplishment of the evenl or
pe-rlbrnrrttce crttertotr tbr uhich p:rvnrcnr rs rcqucstcd The Contracting Officer shall determine
rrltcthcr tlte elettt or perforntancc cntcnon lor rrlrrch pavntent is requested has been successfully
rcconrplrslred rn accordancc- rvrlh lirr- rcnns ot'tirc cor111"11.r. The Contracting Officer ma\'. at any
tllllc. rcqtllrc tltc'Cotttractor to suhsl.rntnrtc tlrc succcssiul performance of any event or
pcrlbrnrancc crrterion rvhrch has bu-cn or ls rr'prcscnlcd as being payable.

(1) A pa1'ntent under thrs pcrtrrnrrnce-basctJ pavment clause is a contract financing
pavntent under the Prompt Pa1'nrerrt clausc ol'thrs contract. and approved requests shall bepaid
in accordance u'ith the pronrpt pavment penod and provisions specified for contract financing
pa)'nlents bv that clause. Hou'ever. if thc Contractntg Officer requires substantiation as provided
ln parasraph tct(l) of this clause. or inqurres rnto rhc status of an event orperformance criterion,
or lnto attr ol-the conditions lrstcd il] []rrrlrrplr lctot'this clause. or into the Contractor
cenificatton. pa-\'ment rs not required. and thc pronrpt pavment period shall not begin until the
Contracting Officer approves the request.

. t-ltThe approval bv thc Contractrng Ofilccr ol-a request forperformance-based payment
does ttot collstitute an acccptcncc br tlrr- Cor ernnrerrt and does not excuse the Contractor from

()



SECTION B OF NAS5-98069
MODIFICATION NO.49

SUPPLIES. OR SERVICES AI\ID PRICES/COSTS

8.5 EVENTS FOR PERFORMA}ICE BASED PAYMENTS

In accordance with clause B.4 PERFORMANCE BASED pAyIvIENTS (52.232-32), and upon
successful completion of an event, as defined in 8.6 DETERMINATION OF EVENT
COMPLETION, the contractor may request performance based payments based for the following
Events: (Requests for payment for milestones completed in September afier the September
request for payment has been submitted and milestones completed in October, will be submitted
inNovemberf

Event No.

GOES N

Spacecraft System Level Rei'iervs

\1.

\:.

N]A

\-i.

\-1

\-i

\('

\().\

\:

\E

So fls'are Subsvstem Revien's

System Concept Revierr'

Preliminan, Desr sn Revieu

Prelinrinan Desrgn Revrcrr L pdates

Critical Design Revrerr

l\1 rssion Operarions Revrerr

Pre-Environnrental Revrcrr

Prc-Storase Rt-'r rcrr

Prc-Shipnrent Rcr rr-rr

Flight Operatrons Rcvrerr

Spacecraft Launch Readiness Rcvies'

Event

Concept Revrerr

Requircrttents Rcvr r'rr

Prelintrnan Desilrn Rcr rerr

Amount Date

\9.

\ l{}

\ll

s3.750.000

s 1.500.000

s1.000.000

s6.500,000

s1.400.000

sE.000.000

sJ.000.000

s*i._s00.000

s4.000.000

s2.000.000

s3.000,000

s2.500.000

s 1.000,000

5 /5./98

E l3/98

I I ',10198

5^3t99

5,/ 12100

9'l 9100

5I/01

5 I t/02

6t6t02

t0t5t02

3t5t98

5,',7 98

7 t9/98
lt
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SUPPLIES OR SERVICES AI\ID PRICES/COSTS

Nl2. Critical Desim Review

Nl3. Test Readiness Review

Nl4. Acceptance Review

Spacecraft Support Ground System Reviews

$2,500,000

$2,000.000

s10.000,000'

3t8t99

r/31/01

t0/t4t99

Nl5. System Concept Revieu'

Nl6. Preliminar_r' Design Revieu'

N I 7. Critical Desien Revieu'

NlE. Pre-Shipmenr Revieu

N I 9. Acceptance Revies'

Launch Sen'ices

\t0

$2.500,000

$l,000,000

$3.000.000

s9.000,000

$3.500.000

s3.750.000

s 1.000.000

s r.000.000

.s 1.500.000

s5.000.000

s2.000.000

s3,500,000

s2.000.000

5.'7l98

7t3t/98

1t9t99

3i t4i00

7,'2,t03

6',22,/98

3n/99

I 14,98

Er I (r/00

ut9t99

2n2t02

8t7t02

\:I

\:l

\:_1

'\tJ

\15.

\lb,

\l

Launch Vehicle lnrerface
Requirements Docunrenl

Spacecraft Launch Vehicle
lnterface Coutrol Docuntent

\ I ission lntr'trct lou Prosranr
Krckofl' ReVic-rr

Frrtll Loads Vcrrirclrtitrrr Ilc-\ lcrr

Launch \rehrcle Requrrenrcnrs
Revterv

Launch \/ehicle Pre-lnsrallarion
Revieu' (M ajor Components )

Launch \;ehrcle Desrgn
Cenification Revien'

Launclr \''ehicle Prc-Shrp Revreu

l:

4t5t02



SECTION B OF NAS5.98069
. MODIFICATION NO.49

SUPPLIES OR SERVICES AI\[D PRICES/CqSTS
I

N60. spacecraft Training program plan (Final) $g,000,000 I l/2gl00

N6l. Complete Fit Check 51,000.000 t|/t/00

N62. GoEs N End-to-End rest 2 completed s4,000,000 l/26/01

N63. Launch Site Test procedures $2,000,000 3fig/01 |

--* *.lrJ6a*--lNRsystemDescriprionand-- $l;000;00e t/27l01 |-
Analysis Documenr (Final )

N65.

N66.

N67.

N68.

\-69.

\70.

\-l

\::.

\:J.

\-_i.

\70.

\7;

\ 78.

\79

Contingencl, Simulation ; I

Dress Rehearsal

GOES-N'Dara Book

GOES-N End-to-End Tesr J Completed

Algorithm Design Descnption - Build 3

l5-53 Data Bus Diagnosrics Features
\leetine

PES ADD \\'alk-Thru Rcvrerr

PES Prototlpe GL'l Denro

PES Deliven

\\'ideband Tapc Recordc-r Delir c'rr & Trainine

Sa fehold \1 ocic l)roJros;.ri

Electronrc Datu Drsrrrhulrorr Sr srcnr
& Configuratton \l:lntscrrrr-nr RL-\ le\\

Rebaseline Schedule Revrerr

Inteeration and Tesr (l&T) Revien

1'' Pou.ered Tesrrnr: oiCOES \ Bus
Module

s4.000.000

s3.000.000

$ 10,000,000

$3,000,000

$4.000,000

s2.000.000

$2.000.000

s2.000.000

s500.000

s470.000

s24.47 t

s2.000.00c)

$6.000,000

$5.000.000

s10.000,000

g,'2/0?

9n3t02

l0/08/00

5t14t0l

l,'2099

f 'l l,,gg

i't5/99

i'15/99

I 0'l 5/99

3 ',31/00

3 l5/00

5,/10/00

ytt/a0

6n5t00

I l/8/00

l-i
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SUPPLIES OR SERVICES AT.ID PRICES/COSTS

N80. HSE Delivery to ITT for RTP Checkout $3,100,000

N81. Red Team Kick-off Review $8,000,000

N82. GOES N Solar Anay Power Test $8,000,000 ,

N83. System Verification Review $7,000,000

N8f*-. GRoDASlmplemenrarion-- '*-' ,$5,00O,0OO*'

N85. Phase I SSGS Training $1,362,529

N86. Solar Thermal Balance Test of 53.000,000
Solar A:ray Yoke '

N87. EDDS Upgrade Acceptance $1,000,000

N88. Completion of Spare Comm Boxes $1,021.539

N89. Deliven' of SSGS \,lods 51.000.000

N90. HSE Acceptance $1.000.000

N9l. Deliven,of INR Analnical Tools 5500.000

r 1/01/00

2/t5/01

3i 15/01

3/15/01

d'[5/0T*-

6/15/01

6i I _i/01

6il5l01

9',l4t0l

I l'15/01

I ,',1 5/01

5i I 5/02

GOES O

Spacecrafi Svstenr

ol.

ol

'oi.

' O'1.

o4A.

o_;.

06.

Level Reviervs

Critical Design Rer rerr

i\lission Operatrons Rer rc-rr

Pre-Environnrentul Rer rerr

Pre-Storage Revrerr

Pre-Shipment Revierr

Flight Operations Rcr rerr

Spacecraft Launch Readiness Review

sr.000.000

s8.r 00.000

s6,700.000

s12,000,000

s500,000

s1.000,000

$s00.000

l'l I r00

1;2t02

4il8t02

t?nv02

l2nv03

v9t04

4t4t04

l(r
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SUPPLIES OR SERVICES AI\[D PRICES/COSTS

Softrvare Subsystem Reviews

07. Critical Design Review

08. Test Readiness Review

09. Acceptance Review

$4,500,000

$2,000,000

$2,481.565

9t27/99

l/31/01

3/13t00

Launch Services

ol0.

or 1.

ol:.

ol3

orJ

ol_i

Olt,.

or-

ors

ole

020

Launch Vehicle lnterface
Requirements Document

Spacecraft/Launch \;ehic le
lnterface Control Documenr

Mission Integrarion Program
Kickoff Revieu'

Final Loads \;erificarion Revieu'

Launch Vehicle Requrrements
Revieu'

Launch \jehrc lc Prr.- I nsral lation
Revieu (i\lator Contponettrs )

Launch \;ehrc le- Dcsrsn
Cenification Rt'r'ierr

Launch \i ehrclc Prc-Shrp Rr-r rc.u

Booster on Stand (BOS l Rcvrcrr

Pre- Pav load \ I at..' Rr-\.r c\\

Launch \;ehicle Nlrssron Peculrar
\1 ission Unique Prc-lrnrrnan
Design Revies'

Launch Vehiclc \lissron Peculiar
\lrssron Unrquc Cntrcal Desr-un Revieu'

s2.500,000

s2.100.000

s2,500.000

s7,000.000

s5.000.000

s1.000.000

s500.00t)

s1.500.000

s 1.000.000

s500.000

s2,000.000

12t20,/gg

l.'27 t00

8,'l I /99

5i30/02

l?,'16/99

8 'r 9/03

l'5'04

I 0'l 0,/03

l'5i04

3,',18/04

l/l l/00

olr

l:

s500,000 3tr5t03
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SUPPLIES OR SERVICES AI\ID PRICES/COSTS

422. RESERVED

O23. RESERVED

O24. External lndependent Readihess Review $1,000,000 ' Z/l2lO4

O25. Senior NASA Management $500,000 3/l0t}4 |

MissionReadinessReview--"-..-, - -.;- --*--.------l

C.26. Launch Readiness Review $500,000 3/31/04 I

System Events 
I

O27. Spacecraft En_cineennqHandover

028. Final On-orbir Acceprance

Contractor Defi ned N,lilestones

Ol9. Gate 7 - Srarr Bus Inreerarion

O30. Gate 9 - Bus Complere

Ol l. Gate l() - Pavload Contplere

03:. Bus & SE\l lnsrruntcnrs lntesrarrorr
& Test Comnlerc

$2,000,000

$ l,000.000

$ 1,900,000

$1.000,000

s r.000.000

s13.000.000

sr,500,000

s4.000.000

s2,000,000

$2.000.000

s9.500,000

s9,500,000

s 10,000.000

4t30/04

9,',24/04

2nv00

8t24/00

l,'16101

I '16101

l?,,07101

1t03t02

v07/03

t2t05/02

l l/15/00

r 0/30/00

l0/01/01

oli

oi-1

03-5.

o36.

oi:

XRS EL'\' EPS HEPAD Flrglrr L nrr #2
(\-O Sparest Prc-Slrrpntcnt Rr'\ re\\

Garc- ll - GOES O S ( ro Sr.srcnr Tesl

Gate li - GOES O S C Complere

GOES-O End-to-End Tesr I Conroleted

Gate 7U.5 - GOES O Bus Prrrpulsron
Subsvstenr C'onrnierc

O3E. Gate I I - GOES O Anrenna ro Inregration

Ol9 Gate llA - Solar \\'rns ro Svsrem Tesr

l8



SECTION B OF NAS5.98069. MODIIICATION NO.49
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GOES O Bus Interface Verification Test $9,000,000

GOES O Yoke Electrical Testine $8,700,000

GOES O End+o-End Test 2 Completed $3,000,000

GOES P

Spacecraft System Level Reviews

o4g.

041.

o42.

Pl. Critical Design Revieu,

P2. Mission Operations Revieu,

P3. Pre-Enviqonmental Revieu.

P-1. Pre-Shipment Revies

P5. Fli_eht Operarions Rer.res.

P6. Spacecraft Launch Readiness
Revieu'

So fts'are S ubs."-stem Reviervs

P7. Crirical Desrgn Rer.rc'u

PS. Tesr Readiness Revies

P9. Acceptance Rer.rerr

L:runch Scn'rces

Launch Vehiclc lnlcnacu
Requiremenls Docunrenl

SpacecrafuLaunch \iehrcle
lnterface Control Doc ument

l\1 ission Intesrarron Pro!:ranr
Kickoff Revieu

Final Loads Verificarron Revreu

$3,750.000

$4,000,000

s4,000,000

s2,400,000

s2.400.000

s2.300.000

s7.000.000

s3.750.000

s3.750.000

s3.750.000

s4,000,000

s7,000,000

s4.000.000

l0/01/01

l0/01/01

l0/01/02

2t6/04

1t5/05

7 t5t05

11,'29/05

l,'12106

1i1t06

ll;4103

I I r30/03

3',2i0.1

11,'28103

I t5t05

I 0/8/03

7'29/05

P l(r

Pil

Prl

Pri

l9
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SUPPLIES OR SERVICES AI\ID PRICES/COSTS

P16. Launch Vehicle Design
. . CertifieatisB Revie*.* "-

Launch Vehicle Requirements
Review

Launch Vehicle Pre-Installation
Review (Major Components)

Launch Vehicle Pre-Ship Review

Booster on Stand (BOS) Revieu' 
r

Pre-Payload Mate Revieu.

Launch Vehicle Mission Peculiar,,
Mission Unique Preliminarv
Design Revieu'

Launch Vehicle Mission Peculiar,,
Mission Unique Critical Desien Review

Launch \rehicle Component
Svstem Desrgn Rer rerr
(\1a.1or Nlods only')(PDR Levelr

Launch Vehicle Conrponent
Svstent Desrgn Revierr
(\laror lllods onlr') (CDR Levelr

E.rtenral Independenr Rcadrncss
Revieu'

Senror NAS.A I{anasemenr
N'lissron Readrness d..,.,r

Launch Readiness Revierr

Spacecraft En gi neeri n.'s H andor.er

l(t

Pl4.

Pl5.

Pt7.

Pl8.

Pr 9.

P20.

Pll.

Ptl.

Pt3

D1 Jl-t

Pt_i.

P]6

Svstem Events

P:;

$7,500,000

$4,000,000

$5,000,000

$5,000,000

$2,400.000

s2.400.000

$3,750.000

s7,500,000

s3.750.000

s4.000.000

s2.400.000

s2.400,000

s2.300.000

tt/3tM

8/25t05

l0i5l05

r0/19/05

v4t06

3n7/06

1i7/04

1At6/A4

6t30t04

ll,'8/04

2t10t06

3t8t06

y29ta6

s5.000.000 1i30t06
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P28. Final On-orbit Acceptance

Contractor Defined Milestones

P29. Kickoff Meeting

P30. Deliver Launch Services proposal

$8,900.000 9/28t06

$6,000,000

$6,000,000

5/r2t03

6/t3/03

P3l. Manufacturing Readiness Revieu,

P32. Preliminary Desi-m Revierv (lf req,d)

P33. Transfer SEM instruments from
precontractual stores

P34. Communication Subsysrem to
Inreglation

$6,000,000

$6.000,000

$6.000.000

$3,750,000

$3,750,000

s3.750,000

s3,750,000

s3.750.000

s3.750.000

s4.000.000

s4.000.000

s4,000,000

s4,000,000

$4,000,000

7fi7/03

8n4/03

9n5/03

5il4t04

6il4/04

6:25/04

8/l 6/04

9.tl to4

9n7t04

?,15t05

3il4/05

4t4t05

5il6t05

6t15t05

P35.

P36.

PJ:

P3S

Pje.

T&C Subsvsrent ro Inregrarion

Gate I I - Antenna to Integratron

ACS Subsl,srem lo Inregrarron

Gate 9 - Bus Complere 
.

Bus & SEll Insrruntenrs lntL.srarron
& Tesr Conrplerc

S C L:nit IntL'grart(rlt C'onrplc-rc,

SE\{ Instruntents lnresrarron
& Tesr

Gate ll - SrC ro Svsrenr Tesr

GFE Inregrarion

Complere EN41,E\,lC Tesr

P.r0

P.l I

P.1l

Plj

P.1-1

lr
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GOES Q

Spacecraft System Level Reviews

Ql.

Q2.

Critical Design Review

Mission Operations Review

$3,600,000

$3,900,000

2t7t06

4t3/07

Softu'are Subsvstem Reviervs

Q7. Critical Design Rer.ies.

Q8. Test Readiness Rer.ieu

Q9 Acceptance Revieu

Launch Sen'ices

Q3.

Q4.

Qs.

Q6.

Ql0

Qlt

Qlt.

Ql3

Ql4

Pre-Environmental Revieu,

Pre-Shiprnenr Review

Flight Operations Review

Spacecraft Launch Readiness
Revieu'

Launch Vehrcle Inrerlacc
Requiremenrs Documenl

Spacecraft, Launcli Vehrc lc
Interface Control Documenr

Mission Intesration Prosram
Kickoff Revie*

Final Loads Verificarron Rer ierr

Launch Vehicle Requrremenrs
Revierr'

$3,900,000

s2,300,000

s2,300,000

$2.200.000

s7,000,000

s3.600,000

s3.600.000

s3.600.000

s3.900,000

s7,000,000

s3.900.000

s7.000.000

7,t3/07

ni27/07

l/l 5/08

1/4t09

I I /3/05

12,'29t05

3,'2t06

I I',:9/05

t,t8t07

l 0/ l0/05

7;27107

tlt6t06

?2



Qls.

Q16.

Ql7.

SECTION B OF NAS5.98069
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SUPPLIES OR SERVICES AI\[D PRICES/COSTS

Launch Vehicle pre-Installation
Review (Major Components)

Launch Vehicle Design
Certification Review

Launch Vehicle pre-Ship Review

$3,900,000

, $4,900,000

I

$4,900,000

8/27/07

r0/8/07

r0/22/07

Ql8.

Qle

Q20

Q2l.

r)11

Qt--r

Q]J

Oli

Q26

Svslent Events

Qr;

Qls

Booster on Stand (BOS) Revieu,

Pre-Payload Mate Revieu'

Launch Vehicle Mission peculiar,
Mission L.r,niq ue preliminan,
Desi-m Revieu

Launch Vehicle Mission peculiar,,

Mission Unique Crirical Design Review

Launch Vehicle Component
S-r.stem Design Rer rerr
(\{ajor Mods onll r tpDR Ler.elt

Launch Vehicle Componenr
Svstem Desrsn Rer.rerr
( \lajor Iv{ods onl1.) (CDR Level r

E xtemal .lndependcnr Readr ness
Revieu

Settior \AS.'\ \ l;.rnarcrrrcnr
\ 1 rssron Readr ness Rc-r.rerr

Launch Readiness Rer.res

Spacecraft Engineerrng Handover

Final On-orbrr .\cccprance

s4.000.000 t2,'1U06

s2.300.000

s2.300.000

s3,600.000

s7,000,000

s3.600,000

s1.300.000

s1.300.000

s2,300,000

$4,900,000

s9.000.000

1,7/09

3i l9108

4/t0/06

t0/9/06

7,t3t06

I'l 3/09

j '10/08

3t3U08

4/30/08

9/26t08

l3



SECTION B OF NASS-98069
MODIFICATION NO.49

SUPPLIES OR SERVICES AIYD PRICES/COSTS

Contractor Defined Milestones

Q29. Kickoff Meeting

Q30. Deliver Launch Services proposal

Q3l. Manufacruring Readiness Review "

$5,800,000

$5,900,000,

$5,800,000

$5,900,000

$3,600,000

s3.600.000

s3.600,000

s3.600.000

s3.500,000

$3.500.000

s3.900.000

s3.900.000

s3.900.000

s3.900,000

s3.900.000

5/l l/05

6/r4t05

7/t8/05

9/t4/05

5/t5/06

6tl4/06

6;',?7/06

S,',16i06

9/1/06

9/19/06

2',t3i}i

3 12t07

1,'?107

5il4/07

6/r3/07

Q33. Transfer SEM instruments from

.Q34

Q35.

Q36.

ol-

Q3S

Q-]e

Q-ltt

Qll

precontractual stores

Communication Subsvstem to I

Integration

T&C Subsysren.l ro lnregrarion

Gate 1 I - Antenna ro Intecration

ACS Subsl'srenr ro Inresrarion

Gate9-BusConrplere

Bus & SEN,I Instruntenrs lnlegration
& Test Conrplerc-

S C L;nit Inrci:ratron C-onrplere'

S E\l Insrrur.ucnts Inrc!:ral rorr
.! Test

Carc- ll - S (' r(r S\ slcnt Tcsr

GFE lntegrarron

Complete E\I1 E\tC Tcsr

( )J.

.QJ]

Qtl

ll'a rcr tc'rr tbr GOES O. P or Q ts rtor rcqurrcd. rn :rccordance u'ith paragraph l.l of the
Statement of !\'ork. the contractor shall submrr rhe rnvoice for that associated event at the
specified rime in this clause.

t End of Clause)

rt



'?,.sfllJffJ$i,'J1T'
DELIVERIES OR PERFORMANCE

F.I DELTVERY SCIIEDULE (GSFC 52.212-93) (OCT 1988)

The items required by this contract shall be delivered as follows:

Contract Line
Item Number
(CLIN Description Deliverv Date

sow
Reference

l. On-Orbit Acceptance of
GOES N Spacecraft

Propulsion Computer Model
& Supporting Documenration

I

a. Software Developntenr
& Validation Environment

b. GTACS Workstation for SXI
T&C, I&V. and Sofru,are
Development

Source & Executable
Flight Softu'are Code

Emulators
S/C Emulators (2)

INR Performance
Evaluation Systenr

SXI to Spacecrafr Hamess

Battery Test Cells
(5 from each activatron lot)

End of GOES N PLT 3.6.4

GOES N ESD-3 mos. 3.2.3.1

April2002 3.2.t2.5

February 1999

GOES N ESD-3 mos.

GOES N ESD -16 mos.3.l.l3 & 3.3.13
Spec I 1.3

3.2.16.1
3.3.16
Spec. I 1.4

3.3.1 I .4

3.3.6.I

Spacecraft CDR
- 3 nros.

l\larch 2000

I mo. after S/C
Contractor Acceptance
of Flight Cells

.,

J.

I.t.

8.

38



SECTION F OF NASS-98069
MODIFICATION NO.49

DELTVERIES OR PERFORMANCE

2t. Additional Integration &
Testing Support

Spacecraft Storage

Januan, 1.2002
Januan' l.1003
Januan' l.1006
.lanuary l. :00E

See Clause H.4

See Clattse H.4
22.

solely for purposes of mailing DD FoT 2J0, the shipment address shall be to the contracting
Qffi qer- M ail e-q_d"e -2 1 4-, 2,-NASAIGSFC, Greenbels I\@* ZOT7I .- .*,, - -----_

(End of clause)

F.2 ENGINEERING HANDOVER DATES AND'STORAGE DATES

The following dates are defined as the engineenng handover dates and the earliest dares at whichthe spacecraft may be praced into ground storage as defined in crause H.4:

Earliest Ground Stora.ee Date Engineerin.q Handover Date
GOES N
GOES O
GOES P

GOES Q

January 31,2003
April 30, 2004
April 30, 2006
April 30, 2008

Tltc contractor shall place the GOES N and o spacecrafr into storage at the contractor,s facilitvtrrtntediatelr iollon ine successlul conrpletion ol-spacecrafr Integration and T.r;'(il;;;;,;;
carltt-r than the dates specified lor Earhest Sroraqe Date (ESD). No storage.t urg.r.-u, &;;in Clausc H..1. shall be paid prior ro the ESD.

( End of clause)

F J SECTION F CLAUSES INCORPORATED B}'REFERENCE

(5l.l.l:-l_i) sTop_woRK ORDER (AUG lgEe)
(51.1.1;-j.1) F.O.B. DESTINATION (NOV t99t)

(End of Bv Reference Section)

"10



SECTION H OF NAS5.98069
MODIFICATION NO.49

SPECIAL CONTRACT REQTNREMENTS

H.3 PRE-DETERMINED ADruSTMENT FOR LATE DELI\IERY

(a) If the engineering handover date, as defined in the contract schedule, is delayed by
more than one hundred twenty (120) days for GOES N, more ttian ninety (90) days for GOES O
or more than thirty (30) days for either GOES P or GOES Q by the contractor, the connactor
shall pay to the Govemment, for each calendar day of'delay, beginning with the one hundred
twenty- first day for GOES 

-N, 
ninety-first day for GOES O or ttrirty-first day for any subsequent

'- spaeeeraft, frorn thc eriginally-speeifiedengineeringhandoverdqte tmtiftheeenraTJngifr."d"g--
handover date of said spacecraft, the sum of $50,000, up to a maximum of $ * , for each
spacecraft. The form of payment. whether a contract credit or otherwise, *iiffiEEtermined by
the Contracting Officer. The prices in this paragraph may be impacted by Clause H.16.* GOES-N: $5,000,000 and GOES-O, p & e: $2,0Q0,000 each

(b) Alternatively, if delivery or performance is so delayed, the Government may
terminate this contract in whole or in part under the Default-Supply and Service clause in this

'contract and in that event, the Contractor shall be liable for $50,000 per day, which shall not
exceed the maximum of $12,000.000. accruing until the time the Government may reasonably
obtain delivery or performance of similar supplies or services. This clause shall not diminish any
rights to which the Government is entitled under the Default clause or any other clause of this
contract.

(c) The Contractor shall not be charged rvith late d'elivery fees or liquidated damages
rvlten tlte delay in delivery or performance arises out of causes beyond the control and without
the fault or negligence of the Contractor as defined in the Default--(Fixed price Supply and
Sen'ice) (FAR 52.249-8) clause in this contract. Dela1,' in delivery or performance due solely to
thc- lack of availabilitv of the Deep Space Nerrr'ork shall be considered to be beyond the control
and s'tthout the fault or neelisence of the conrracror for the purposes of this clause.

(End of Clause)

41



SECTION H OF NAS5.98069
MODIFICATION NO.49

SPECTAL CONTRACT REQT.TTREMEMS

4.2.3 Stationkeeping Mode

Table 4.2.3-l and 4.2.3-2 were deleted.

INR perfo_rmance shall pe withil specification immediately after the l0 minute housekeepins
period' EW stationkeeping shall be performed within the 10 minute housekeeping p.rioal---"

4.2.4 Housekeeping Mode

Ew"srarioiikeeping shalfbe-peff6ilTi6dwitlirri-the-10 minute Aousetteping peiioa.

Imager and Sounder ICD 3.2.3.2 Radiant Cooler FOV

The total thermal and reflected solar power that intercepts the lmager and Sounder radiant cooler
north faces at incident angles.from 0 to 25 degrees shall not exceed l.l3 x l0E-4 Wisq..*. ffr.
total thermal and reflected solar power that intercepts the Imager and Sounder radiant iooler
north faces at incident angleb,from 25 to 90 degrees shall be zero.

9.1 .l.l General

The Contractor shall provide the capability of receiving simultaneous data from both
Mag:netometers along with the al-eorithms to process the data to remove static and variable
spacecraft generated fields in real time.

(End of clause)

H.]2 ADVANCE AGREEMENT FOR CHANGES TO ADDITIONAL SPACECRAFT

\\Ihen NASA exercises its oprions under clause H.l. opTIoN FoR ADDIRTI9NAL
SPACECRAFT. the technical changes ansing from Configuration Change Request (CCR)
4126C s'ill have been incorporated inlo the specificarion; no addirional dhange orOei rvill'be
necessar)'.to appll'the requirements of CCR -tl26c to the additional spacecrift. However, as a
result of the changes made to the specification. the prices of each optional spacecraft will
increase b1, the follou'ing amounts:

Option I, GOES P 5547,938
Option 2, GOES Q 5580,330

T!_eqe_adjqsjmelt! will constitute full and equitable adjustment for all changes made under CCR
4226C and Modification 49. The conlraclor aqrees that when each option ii exercised, the
contractor will release the Government from further claims arising frbm CCR 4226C for the
additional spacecraft.

All other terrns and conditions of the contract remain in effect for these options.

(End of clause)

6l



SECTION H OF NAS5.98069
MODIFICATION NO.49

SPECIAL CONTRACT REQUIREMENTS

H.23 ADVA}ICE AGREEMENT FOR LAUNCH SERVICES ESCALATION COSTS

The fixed price of this contract may receive a one-time adjustrient for escalation costs associated
with equitable adjustment of the engineering handover date for GOES N. T# Contractor shall
submit a proposal for the escalation costs only associdted with adjusting the engineering
handover date from october 31,2002 to January 31, 2003. The price of GOES N may be

- increasedbythe amotmt-of the equitabteadjmtmerrro be definitiz€fefteiireeeiiir-ofthe piopo5C1 |
but not to exceed $999,000. The Contractor shall assert the right to submit this proposal no later I

than Julv 31. 2001.

(End of clauqe)
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EZGIIUE'

INDIVIDUAL SUBCONTRACTING PLAN

DATE: IZ!3/0O-PLAN # SC97-04-D

CONTRACT/RFP #: NAS5-98069 (Contract Modification #49)

HT ffiPBRENCE #z LO226

f,.

s:

d[*.:.;'

::'

MODIFICATION # Revision #l

MASTER SUBCONTRACTING PLAN #IIECMSP 99-OO, REVISION #I
APPROVED FOR USE DURING FISCAL YEARS I999.2OOO

FOR TI{E UTILIZATION OF T}IE FOLLOWING BUSINESS CONCERNS:

o Small Business (SB)

o Small Disadvantaged Business (SDB)

o Historically Black Colleges and Universities and Minority Institutions

o Small Woman Owned Business (SWOB)

Veteran Business

r Service-DisabledVeteranBusiness

o HAB,Zone Business

Approval:

.... rr' ..-.. ': .

-- ;Fs-,:': e' a.!41'7 ^1 -.

Small Business Programs Manager



INDTVIDUAL SUBCONTRACTING PLAN

Submitted By:
... Group
'' Address
:. City, State

Title
Location
Telephone

Boeing Satellite Systems

P.O. Box 92919
Los Angeles, California 90009

Patricia A. Williams

Small Business Programs Manager:
Name
Location
Telephone

C ontract Administrator:
Title
Location
Telephone

Principal Contracting Officer:
Agency
Address
Telephone

Administrative Contracting Offi cer:

Agency
Address

Telephone

Subcontract Manager

sc/s50/x334
(310) 662-6270

Louise Erickson
sc/s41/A350
(310) 364-6067

James T. Felicita
Manager, NASA Contracts
sc/s4l/A370
(310) 416-4244

Sandra Marshall
NASA Goddard Space Flight Center
Greenbelt, MD 20771
(30r\ 286-4472

Ms. Linda Cox - DCMA Carson
Defense Contract Management Agency
18901 South Wilmington Avenue, Carson, CA
90745-3856
(310) 900-6676



I. CONTRACT INFORMATION

Contract/RFP No.

Description

NAS5 -98069 (Contract Modification *149)

Risk Reduction Proposal

I January 2001 to 31 April2004

I January 2001 (estimated)

2.

Period of Performance

Effective Date of Contract

Change Na-.*;---.--..- ,,. -., .-,.- --.-. Datq-

VALI.JES

Total Current Contract Value

Planned Subcontract Dollars

Domestic Subcontract Dollars

{:'

lWo$ 38,365,633

$ 7,467,436

$ 7,467,436

GOALS

For the purpose of this individual subcontracting plan, the following separate percentage goals are hereby

expressed in terms of a percentage of the total planned domestic subcontract dollars. These planned

subcontract dollars include all first tier subcontracts to be awarded in the performance of this contract.

FIE hereby commits to perform to their best efforts to meet or exceed the following goals:

19.5

30
PLA}INED SUBCONTRACT BASE :

l. Total Dollars
2. ToLargeBusiness
3. To Small Business

SMALL BUSINESS CONCERNS :

4. Small Disadvantaged Business

5. HBCUs/lvIis
6. SmallWoman Owned Business

7. .Veteran Business

8. Seivice-Disabled Veteran Business

9. IIUBZone Business

AMOUNT
$ 7,467,436
$ 6,873636

$ 593,800

AMOUNT

$ 3,922

$0
$ 43,302

$ N/A
N/A

PERCENT
100 %

PERCENT OF
ITEM 1 TOTAL

-lo %

.6

N/A

%
%

$

$

%
%
%
%
%N/A N/A



COMMENTS RELATTVE TO STATED GOALS:
Items 4 and 5 are less than5o/o of the total dollars because procurement of spacecraft
ground system support represent the majority of the total amount to
be subcontracted. Of the remaining subcontracting amount. the public law percentases

have been applied to small woman owned and small disadvantaged businesses.

We will continue to work with Prono Entemrises, a small woman owned business who
provides enhancements to our EDDS/confrzuration management svstem.
Items 7 through 9 are not part of the original Subcontract Plan. All of the planned

4. MODIFICATIONS

Upon receipt of a modification to this contract exceeding the $500,000 threshold, ($1,000,000 for
construction), Hughes will promptly negotiate applicable revisions to the appropriate subcontract goal
reflecting those changes.

5. TECHMCAL ASSISTANCE TO SMALL BUSINESS CONCERNS

"41 In addition to those actions described in the Master Subcontracting Plan, the following specific efforts will
(i; tD be undertaken to ensure these concems receive an opportunity to participate in the performance of this

- 
contract as subcontractors and to aid in the achievement of the above stated goals:

PRINCIPAL PRODUCTS AND SERVICE AREAS

Appendix A attached hereto contains a description of the principal supply and service areas scheduled to be
subcontracted and identification of those areas anticipated to be subcontracted to small business concerns.

PLAN ADMIMSTRATOR

Responsibility for the implementation and administration of this subcontracting plan is vested in the
responsible Plan Administrator whose name appears on the cover sheet. Hughes reserves the right to
substitute another qualified individual as Plan Administrator should the need arise. The duties of the Plan
Administrator shall include but not be limited to the followins:

7.



a)

b)

c)

Prepare small business subcontracting plans that include percentage goals, a description of eftrts
facilitating small business participation, and assurances that subcontracts contairi flow-down provisions.

Assure Materiel contract briefs disclose terms and conditions of the company concerning small business

plans including provisions for incentive award fees and reporting requirements and make certaih that

iuch briefs are distributed to all performing organizations.

Ensure that small business capabilities are adequately considered and that such firms are listed as

potential sources on the make-or-buy plan.

d) Bring to management's attention any matter that could impair accomplishment of goals specified h
subcontracting plans that might adversely affect the company

r -"'t- l



APPENDX A

PRINCIPAL PRODUCTS AND SERVICE AREAS
BY BUSINESS SIZE CATEGORIES

tIE anticipates procurement of the following listed products and services from the following categories of
business concerns:

ALL SMALL BUSINESS CONCERNSPRODUCTS/SERVICES

l. Spacecraft support for ground systems

2. Software/services

3. Enhancements to EDDS/Configuration
Management System

4. Miscellaneous material and services

5. Cryogenic Equipment

Legend:

SB: Small Business

SDB: Small Disadvantaged Business

Other* :
a) HBCU/I4I: Historically Black Colleges and Universities, and Minority Institutions

b) Veteran Business

c) Service-Disabled Veteran Business

SWOB : Small Women Owned Business

ne: Historically Underutilized Business Zone



Exhibit 2

SMALL BUSINESS PROGRAMS ADMINISTRATORS

Boeing Satellite Systems

Louise Erickson
Small Business Programs Manager -

P.O. Box 92919
Los Angeles, CA 90009

Tele: (310)364-6067
Fax: (310)662-6165
e-mail: louise.erickson@hsc.com

ELECTRON DYNAMICS DIVISION

Steve Ellis
Small Business Programs Administrator
Bldg. 232, MS 1450
P.O. Box 2999
Torrance, C A 90509-2999

Tele: (310) 517-5884
Fax: (310)517-5736
e-mail: steve.ellis@hsc.com

SPECTROLAB,INC.

Nancy Mason
Small Business Programs Administrator
Bldg. SL/727/SYLMAR
12500 Gladstone Avenue
Sylmar, C/^91342-5373

Tele: (818) 898-2855
Fax: (818) 898-7500
e-mail: n.mason@spectrolab.com

f'
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EOAflUE-

INDTVIDUAL SUBCONTRACTING PLAN

DATE: l2l13/00 PLAN #_SC97-04-D

CONTRACT/RFP #: NAS5-98069 Contract Modification No. 49. Option P

IIE REFERENCE #: L0226

MODIF'ICATION # Revision #l

MASTER SUBCO}iTRACTING PLA}.I #IIECMSP 99-OO, REVISION #I
APPROVED FOR USE DURING FISCAL YEARS I999-2OOO
FOR TTIE UTILZATION OF T}IE FOLLOWING BUSINESS CONCERNS:

r Small Business (SB)

o Small Disadvantaged Business (SDB)

o Historically Black Colleges and Universities and Minority Institutions

r Small Woman Owned Business (SWOB)

o Veteran Business

o Seruice-DisabledVeteranBusiness

o HUBZone Business

Approval:

...-. ,,': . "F
.::..i 4 i ;. - 1, .. .i:- '. -

Small Business Programs Manager



NDTVIDUAL SUBCONTRACTING PLAN

Submitted By:
Group
Address

City, State

Pleq.Adlssslr?l"er
Title
Location
Telephone

Boeing Satellite Systems

P.O. Box 92919

Los Angeles, California 90009

Patricia A. Williams

Small Business Programs Manager:
Name
Location
Telephone

Contract Administrator:
Title
Location
Telephone

Principal Contracting Offi cer:

Agency
Address
Telephone

Administrative Contracting Offi cer:

Agency
Address

Telephone

Subcontract Manager

sc/ss0DG34
(3ro\ 662-6270

Louise Erickson .'. ,.

sc/s4r/A350
(310) 364-6067

James T. Felicita
Manager, NASA Contracts

sc/s4l/A370
(310) 416-4244

Sandra Marshall

NASA Goddard Space Flight Center

Greenbelt. MD 20771
(301) 286-4472

Ms. Linda Cox - DCMA Carson

Defense Contract Management Agency
18901 South Wilmington Avenue, Carson, CA
90745-3856
(3lo) eoo-6676



I. CONTRACT INFORMATION

ContractlRFP No.

Description

Period ofPerformance

Effective Date of Contract

2. VALUES

Total Current Contract Value

Planned Subcontract Dollars

Domestic Subcontract Dollars

NAS5-98069 (Contract Modification #49)

4isk Reduction Proposal

04 13 0 I 03 throueh 09 I 28 | 06

$ 547,938

$ 40,000

I January 2001 (estimated)

ChangeNe Datei

l00yo

7.3

$ 40,000 7.3

3c CTOALS

For the purpose of this individual subcontracting plaa the following separate percentage goals are hereby
expressed in terms of a percentage of the total planned domestic subcontract dollars. These planned
subcontract dollars include all first tier subcontracts to be awarded in the performance of this contract.

FIE hereby commits to perform to their best efforts to meet or exceed the following goals:

PLANNED SUBCONTRACT BASE :

l. Total Dollars
2. To Large Business
3. To Small Business

SMALL BUSINESS CONCERNS :

4. Small Disadvantaged Business

5. FIBCUs/lvIis

6. SmallWoman Owned Business
7. Veteran Business

8. Service-Disabled Veteran Business

9. HuBZone Business

AMOTINT
$ 40,000

$ 24,000
r6.000

AMOLTNT

s 2,240

$ 2,000

$ N/A

PERCENT
100 %

PERCENT OF
ITEM I TOTAL

s.6 %

5.0

NiA
N/A

%
%

$

$

%
%
%
%
o/oN/A N/A



COMMENTS RELATIVE TO STATED GOALS:

This qpliqn !s comprised of miscellaneous materials and services. We are proposing
public law percentages to small businesses and Boeing Satellite Systems will make €verv

4.

5.

6.

7.

MODIFICATIONS

Upon receipt of a modification to this contract exceeding the $500,000 threshold, ($1,000,000 fdr
construction), Hughes will promptly negotiate applicable revisions to the appropriate subcontractgoal
reflecting those changes.

TECHMCAL ASSISTANCE TO SMALL BUSINESS CONCERNS

In addition to those actions described in the Master Subcontracting Plan, the following specific efforts will
be undertaken to ensure these concerns receive an opportunity to participate in the performance ofthis
contract as subcontractors and to aid in the achievement of the above stated goals:

PRINCIPAL PRODUCTS AND SERVICE AREAS

Appendix A attached hereto contains a description of the principal supply and service areas scheduled to be
subcontracted and identification of those areas anticipated to be subcontracted to small business concerns.

PLAN ADMINISTRATOR

Responsibility for the implementation and administration of this subcontracting plan is vested in the
responsible Plan Administrator whose name appears on the cover sheet. Hughes reserves the right to
substitute another qualified individual as Plan Administrator should the need arise. The duties of the Plan
Administrator shall include but not be limited to the following:



a)

b)

c)

Prepare small business subcontracting plans that include percentage goals, a description of efforts
facilitating small business participation, and assurances that subcontracts contain flow-down provisions.

Assure Materiel contract briefs disclose terms and conditions of the company concerning small business
plans including provisions for incentive award fees and reporting requirements and make certain that
such briefs are distributed to all performing organizations.

Ensure that small business capabilities are adequately considered and that such firms are listed as
potential sources on the make-or-buy plan.

d) Bring to management's attention any matter that could impair accomplishment of goals specified in
subcontracting plans that might adversely affect the company.



APPENDD( A

PRINCIPAL PRODUCTS AND SERVICE AREAS
BY BUSINESS SIZE CATEGORIES 

.

FIE anticipates procurement of the following listed products and services from the following categgrig of
business concerns:

Legend:

SB : Small Business

SDB : Small Disadvantaged Business

Other* =
a) I{BCUA{I: Historically Black Colleges and Universities, and Minority Institutions

b) Veteran Business

c) Service-Disabled VeteranBusiness

SWOB = Small Women Owned Business

HUBZone = Historically Underutilized Business Zone



Exhibit 2

SMALL BUSINESS PROGRAMS ADMINISTRATORS

Boeing Satellite Systems

Louise Erickson
Small Business Programs Manager
Bffig:sfr;Mffi3
P.O. Box 92919
Los Angeles, CA 90009

Tele: (3 10)364-6067
Foc: (310)662-6165
e-mail : louise. erickson@hsc. com

ELECTRON DYNAn/ilCS DMSION

Steve Ellis
Small Business Programs Administrator
Bldg. 232, MS 1450
P.O. Box 2999
Torrance, C A 90509 -2999

Tele: (310) 517-5884
Fax: (310)517-5736
e-mail: steve.ellis@hsc.com

SPECTROLAB,INC.

Nancy Mason
Small Business Programs Administrator
Bldg. SL/727/SYLMAR
12500 Gladstone Avenue
Sylmar, CA91342-5373

Tele: (818) 898-2855
Fax: (818) 898-7500
e-mail: n.mason@spectrolab.com



EZEU,1VE.
INDIVIDUAL SUBCONTRACTING PLAN

DATE: l2l13/00 PLAN # SC97-04-D

CONTRACT/RFP #: NAS5-98069 (Contract ModificationNo. 49. Option O)

Hr'. REFERENCE #t r.0))6

MODIFICATION # Revtston #t

MASTER SUBCONTRACTING PLAN #I{ECMSP 99-OO, REVISION #1

APPROVED FOR USE DURING FISCAL YEARS 1999-2OOO

FOR TIIE UTILIZATION OF THE FOLLOWING BUSINESS CONCERNS:

o Small Business (SB)

o Small Disadvantaged Business (SDB)

r Historically Black Colleges and Universities and Minority Institutions

o Small Woman Owned Business (SWOB)

o Veteran Business

o Service-DisabledVeteranBusiness

o HUBZone Business

:?

Approval:

z:7- .'7
,-,-*l-' ' ,-' -'

...-.--:',';'1r-4-,2 tt:,a:,': 4;k':,"

Small Business Programs Manager



^-.['*I
- Submitted By:

GrouP
Address

City, State

Plan Administrator:
Title
Location
Telephone

Small Business Programs Manager:

Name
Location
Telephone

Contract Administrator:
Title
Location
Telephone

Principal Contracting Officer:
Agency
Address
TelePhone

Administrative Contracting Officer:

AgencY

Address

Telephone

Boeing Satellite Systems

P.O. Box 92919

Patricia A. Williams

Subcontract Manager

sc/s50/)c34
(3ro\ 662-6270

Louise Erickson
sc/s4l/A350
(310) 364-6067

James T. Felicita
Manager, NASA Contracts

sc/s4l/A370
(3ro\ 4t6-4244

Sandra Marshall

NASA Goddard SPace Flight Center

Greenbelt, MD 20771

(3or\ 286-4472

Ms. Linda Cox - DCMA Carson

Defenie Contract Management Agency

f gqOt South Wilmington Avenue, Carson, CA

90745-3856
(3 l0) 900-6676



CONTRACT INFORMATION

ContractlRFP No.

Description

Period ofPerformance

Effective Date of Contract

NAS 5-98069 (Contract Modifigation #f49)

Risk Reduction Proposal

04 13 0 I 05 through 09 I 281 08

I January 2001 (estimated)

ChmgeNe * 

-

Date: - - -

VALI.JES

Total Current Contract Value

Planned Subcontract Dollars

Domestic Subcontract Dollars

$ 580,330

$ 40,000

$ 40,000

GOALS

For the purpose of this individual subcontracting plan, the following separate percentage goa! are hereby

e*pressid in terms of a percentage of the total planned domestic subcontract dollars. These planned

subcontract dollars include all first tier subcontracts to be awarded in the perficrmance of this contract.

FIE hereby commits to perform to their best efforts to meet or exceed the following goals:

lilV/o
..'

6.9'"

6.9

3c
PLA}INED SUBCONTRACT BASE :

l. Total Dollars
2. ToLargeBusiness
3. To Small Business

SMALL BUSINESS CONCERNS :

4. Small Disadvantaged Business

5. HBCUs/]vIis
6. Small Woman Owned Business

7. Veteran Business

8. Service-Disabled Veteran Business

9. HUBZone Business

AMOUNT
$ 40,000

$ 24,000
16,000

AMOL]NT

$ 2,240
$0
$ 2,000

S N/A
N/A

PERCENT
100 %

40

PERCENT OF
ITEM I TOTAL

s.6 %

N/A
N/A

%
%

$

$

%
%
%
%
%N/A N/A



COMMENTS RELATIVE TO STATED GOALS:

- This o,p,tion is comprised of miscellaneous materials. and services, We are proposing

to small businesses and Boeing Satellite Svstems will make every

effort to exceed these

4.

5.

6.

7.

MODIFICATIONS

Upon receipt of a modification to this contract exceeding the $500,000 threshold, ($1,000,000 for

construction), Hughes will promptly negotiate applicable revisions to the appropriate subcontract goal

reflecting those changes.

TECHMCAL ASSISTANICE TO SIv!\LL BUSINESS CONCERNS

In addition to those actions described in the Master Subcontracting Plan, the following specific efforts will

be undertaken to ensure these concerns receive an opportunity to participate in the performance of this

contract as subcontractors and to aid in the achievement of the above stated goals:

PRINCIPAL PRODUCTS AND SERVICE AREAS

Appendix A attached hereto contains a description of the principal supply and service areas scheduled to be

subcontracted and identification of those areas anticipated to be subcontracted to small business concerns.

PLAN ADMIN]STRATOR

Responsibility for the implementation and administration of this subcontracting plan is vested in the

responsible plan Administrator whose name app€ars on the cover sheet. Hughes reserves the right to

substitute another qualified individual as Plan Administrator should the need arise. The duties of the Plan

Administrator shall include but not be limited to the following:



a)

b)

prepare small business subcontracting plans that include percentage goals, a description of efforts- 
.

facilitating small business participation, and assurances that subcontracts contain flow-down Prgvrsions.

Assure Materiel contract briefs disclose terms and conditions of the company concerning small business

plans including provisions for incentive award fees and reporting requirements and make certain that

such briefs are distributed to all performing otg.nirutiont.

Ensure that small business capabilities are adequately considered and that such firms are listed as

potential sources on the make-or-buy plan.

* d) -Bring ro managFmenr-safiention LnJ-m-atter-thalgould lrpellacqqqlp-liqhgt-e-{t! qf g-o-?Il

subcontracting plans that might adversely affect the company.
epesfs E

c)



APPENDD( A

PRINCIPAL PRODUCTS AND SERVICE AREAS
BY BUSINESS SIZE CATEGORIES

IIE anticipates procurement of the following listed products and services from the following categories of
business concerns:

Legend:

SB : Small Business

SDB: Small Disadvantaged Business

Other*:

SWOB: Small Women Owned Business

HUBZone : Historically Underutilized Business Zone

a)

b)
c)

IIBCU/NII: Historically Black Colleges and Universities, and Minority Institutions

Veteran Business

Service-Disabled Veteran Business



@
Exhibit 2

SMALL BUSINESS PROGRAMS ADMINISTRATORS

'i*: .Boeing Satellite Systems
t : ': ,.';i:

Louise Ericlson 
. 
r,,.

Small Business Programs Manager, .,:...

Bldg. S4t, MS A350-
P.O. Box 92919
Los Angeles, CA 90009

Tele: (310)364-6067
Far: (310)662-6165
e-mail: louise.erickson@hsc.com

ELECTRON DYNAMICS DTVISION

Steve Ellis
Small Business Programs Administrator
Bldg. 232, MS 1450

P.O. Box 2999
Torrance, C A 90509 -2999

Tele: (310) 517-5884
Fa:r: (310)517-5736
e-mail: steve.ellis@hsc.com

SPECTROLAB,INC.

Nancy Mason
Small Business Programs Administrator
Bldg. SL/727/SYLMAR
12500 Gladstone Avenue

Sylmar, CA91342-5373

Tele: (818) 898-2855
Fax: (818) 898-7500

e-mail: n.mason@spectrolab.com

c
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MODIFICATION OF CONTRACT
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AMENDMENT/MODIFICATION NO 5 PROJECT NO. (,1 apptb*te)

50
CODE 7. ADMINISTERED BY (lf other than ltem 6) CODE

ASA/Goddard Space Flight Center NASA/Goddard Space Flight Center and
GOES Procurement Office, Code214.2
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8. NAME AND ADORESS OF CONTRACTOR (No., slree| county, State, and Zip Code)

Hughes Space and Communications Co.
PO Box 92919

- Los Angeles, CA 90009 "

CODE FACILITY CODE

9B, DAT€D(SEEITEMIl)

108 (SEE ITEM 13)

0u28t98

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
n Tne above numbered solicitation is amended as set forth in ltem 14. The hour and dat€ specified br receipt of Offers l-l is extenoed, n is nor exrended.
Ofters must acknowledge receipt of this amendment prior to the hour and dale specified in the solicitation or as amended, by one of the following methods:

(a) By completing ltems I and 15, and retuming f] Copies of the amendment; (b) By acknowledging receipt of this am€ndment on each copy of the otto.
submitted; or (c) By separate letter or telegram which includes a reference to the solicitation and amendmsnl numb€rs. FAILURE OF YOUR ACKNOWLEOGEMENT TO
BE RECEIVED AT THE PLACE DESIGNATEO FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND OATE SPECIFIED MAY RESULT IN REJECTION OF
YOUR OFFER. lf by virtue of this amendment you desire to change an otfer already submitted, such change may be made by telegram or letter, provided 6ach telegram

reference to the solicitation and this amendment. and is received orior to the

AND APPROPRIATION DATA (lf required)
: 427 See Page 2

A. THIS CHANGE ORDER lS ISSUED PURSUANT TO: (Specify aulhority) THE CHANGES SET FORTH lN ITEM 14 ARE MADE lN THE

CONTRACT ORDER NO. IN ITEM 1OA.

B. THE ABOVE NUMBERED CONTRACT/ORDER lS MODIFIEO TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying office,
Appropriation date, etc.) SET FORTH lN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF

d. OTHER (Specity type ol modification and authority)

UnilateralModification: Clause H.6 LIMITATION OF FL|NDS

E. IMPORTANT: Contractor is not, rs required to sign this document and retum copies to lhe issuing office.

14 description ot amendmenUmodilication (Organized by UCF section headings, including solicitatiotl/contrcct subject matler wherc feasible.)

This modification increases the contract funding by $32,000,000 for continued performance under this
contract.

Accordingly:

all tems and condrtrons of lhe documenl

X

15A. NAME AND TITLE OF SIGNER (Type or pint)

J.T. Felicita, Manager. NASA Contracts

1 58. CONTRACTOR/OFFEROR

{Siguamre ofperson authorizcd to sign)

164. NAME AND TITLE OF CONTRACTING OFFICER (Type or pnnt)

Sandra Marshall

16C, DATE SIGNEO
l/

/1w/rt
STANDARD FORM 30 (Rev. 10f3)' 

Prescribed by GSA

3- EFFECTIVE DATE

See Block l6C
4. REQUISITION/FURCHASE REO. NO

See Block 12

9A. AMENDMENT OF SOLICITATION NO,

1OA. MODIFICATION OF CONTRACT/ORDER NO.

NAS5.98069

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS.

15C- DATE SIGNED

PREVIOUS EDITION UNUSABLE



NAS5-98069
Modification No. 50
Page2 of2

1. In Clause H.6, increase the funding from $255,628,3t3 by $32,000,000 to
$287,628,313. The period of allotment is from the effective date of the contract through
October 26,2001in accordance with the contractor's correspondence dated January 17,
2001.

- ""- -2- Bl o€k" l?,A.eeounting andAppropnatio*,Data:-

PCN: 4t5-02671A(lC)
JON: 415-616-41-81-11
APP: 801/20110(01)
BLI: 4702
OC: 4l-2550
AMT: $32,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION



SECTION H OF NAS5.98069
MODIFICATION NO. 50

SPECIAL CONTRACT RJQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

- -- would have been the nexfsemi-riiinual feporf.

d. Reporting to NASA Headquarters (SF 295-Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. l0-95), "Summary
Subcontract Report" in accordance with the instructions on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Smatl
Disadvantaged Business Subcontracting Reporting" of this conhact.

'The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 31 and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The reports
may be submitted through the Contractor or submitted direct{y. Regardless, the Contractor is
responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LIMITATION OF FUNDS (FIXED-PRTCE CONTRACT) (r8-s2.232-77) (MAR 1989)

(a) Of the totalprice of CLINs I through 14, the sum of $28 7,628,313 is presently
available for payment and allotted to this contract. It is anticipated that from time to time
additional funds will be allocated to the contract in accordance with the following schedule, until
the total price of said item is allotted:

The SF 294 must be submitted to the Contracting Officer on a sdmi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 31 and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what

48



SECTION H OF NAS5.98069
MODIFICATION NO.50

SPECIAL CONTRACT REQUIREMENT$

SCHEDULE FOR ALLOTMENT OF FUNDS
Date

To be provided by the govemment as

Amounts

funds become available.

(b) The Contractor agrees to perform or have performed work on tlre items specified in
paragraph (a) above up to the point at which, if this contract is terminated pursuant to the
Termination foreonverrierrce'of the Government'clause-of this eonn'aer;tfldftfiat"airilountFeyatiG-
by the Government (including amounts payable for subcontracts and settlement costs) pursuant
to paragraphs (f) and (g) of that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractor is
not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to
time allotted to the contract, arything to the contrary in the Termination for Convenience of the
Government clause notwithstandine.

(c) (l) It is contemplated that funds presently allotted to this contract will cover
the work to be performed until October 26,20A1

(2) If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall
notify the Contracting Officer in writing when within the next 60 days the work will reach a
point at which, if the contract is terminated pursuant to the Termination for Convenience of the
Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that
clause will approximate 75 percent of the total.amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (l) above, or an agreed date
substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in
subparagraph ( 1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
contract for a further period as may be specified in the contract or otherwise agreed to by the
parties.

(4) If, after the notifrcation refened to in subdivision (3xii) above, additional
funds are not allotted by the date specified in subparagraph (l) above, or an agreed date
substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate

49
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MODIFICATION OF CONTRACT

PAGE OF

I 4

Boeing Satellite Systems,
PO Box 92919

*** tosAngete$ eA 90009

AMENDMENT/MOOI FICATION NO. 5. PROJECTNO.(l/td/icf0/4.)
-One (51

CODE 7. AOMfNISTERED BY (lf othcr than ltem 6) CODE

A/Goddard Space Flight Center NASA/Goddard Space Flight Center and
GOES Procurement Office, Code2l4.2
Greenbelt, MD 20071

DCMC/Hughes - Los Angeles

E. NAME AND ADDRESS OF CONTRACTOR (No., street, county, State, ancl Zp Coda)

Inc.

X

CODE FACILITY CODE

98. DATED (SEEITEMll)

(sEE |TEM 13)

0t/28t98

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
l-J The above numbered solicitation is amended as set forth in ltem 14. The hour and date specified for receipt of Offers f] is extendeO, n is not exl€nd€d.
Offers must acknowledge receipt ot lhis amendment prior to the hour and date specified in the solicitation or as amended, by on6 of the following methods:

(a) By com'pleting ltems 8 and 15, and retuming n copies of the amendment: (b) By acknowledging receipt of this amendment on each copy of the otto.
submitted: or (c) By separate lener or lelegram which includes a reference to the solicitation and amendmenl numbers. FAILURE OF YOUR ACKNOWLEDGEMENT TO
BE RECEIVED AT THE PTACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR ANO DATE SPECIFIED M/.Y RESULT IN REJECTION OF
YOUR OFFER. lf by virtue of this amendment you desire to change an offer already submitted. such change may be made by telegran, or lener, provided each telegram

ANO APPROPRIATION DATA (lf rcguned)
BNC: 427 N/A

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTMCTS/ORDERS,

A THIS CHANGE ORDER lS ISSUED PURSUANT TO: (Specify authonty) THE CHANGES SET FORTH lN ITEM 14 AFE MADE lN THE

CONTRACT ORDER NO. IN ITEM 1OA

B THE ABOVE NUt!'tBERED CONTRACT/ORDER lS N'lODlFlED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying office,
Agprconatron date. etc.) SET FORTH lN ITEM 14. PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF

Clause 52.213-l Chanees Fixed Price-Alt. II
d. OTHER (Specity lype of moditication and authority)

E. IMPORTANT: Conlractor rs nol, I X is required to srgn thrs document and relum 3 copies to the issuing offi@.

14 descnptron of amendfnenvmodilication (Organized by UCF sectrcn headngs, ncludng sohcilatiotVcontnct subject metterwhere feasible.)

This modification issues and definitizes Conf,iguration Change Requests (CCR's) 4236, +238,6073,6075,
6l16, 6117,61198, 6124,61254,6129,6131, 6132,6133, 6134,6136,7.032,7034A,7035 and 70378 at no
change to the contract price.

Accordingly:
all lems and cffidilrons of lhe tull torce and eftccl

15A NAME AND TITLE OF SIGNER (Type or Nint)

J.T. Felicita, Manager, NASA Contracts
164. NAME AND TITLE OF CONTRACTIT{G OFFICER (Type or print)

Sandra Marshall
158. CONTRACTORYOFFEROR

ofpcrson authorr:ed to sqnt

754041-152€070

168

BY '";:ffi"fi',

sTr,..ii.'ARD FORM 30 (Rev. 10$3)

3. EFFECTIVE DATE

See Block 16C
4. REOUISITIONPURCI'I,ASE REQ. NO.

See Block 12

9A. AMENDMENT OF SOLICITATION NO.

1OA. MOOIFICATION OF CONTRACT/ORDER NO

NAS5-98069

PREVIOUS EDITION UNUSABLE Prescribed bv GSA



NAS5-98069
Modification No. 5l
Page2 of 4

1. In clause J.l LIsr oF ATTACHMENTS, make the following changes: 
,

Attachment B. Performance Specification

In section 9.4.2.1, delete the allowance for a l0% growth margin as reflected in CCR.
6073.

In section 10.1.3.1.4, relax the requirement for end-to-end accuracy of specified analog
signals as reflected in CCR 6075.

In section 5.0 clarify the solar array radiation fluence requirements as reflected in CCR
6134.

In section 2.0 add ImagerTSounder EGSE ICD to the list of Applicable Documents as
reflected in CCR 6136.

Attachrnent B, Performance Specification, Appendix A, Deviation and Waiver Requests

In 8.5 and 8.6.9 note the deviation from the qualification and acceptance testing of the
Optical Port Cover Mechanism requirements change as reflected in CCR 6132.

Attachment C. GOES N-Q Imager Interface Control Document

Correct table 3.4.1-2, table 3.5.1-6, figure 3.5.2-2 and table 3.5.4-4 as reflected in CCR
6124.

Document the safehold requirements in 3.8.1 and table 3.4.2-4 as reflected in CCR 613I.

Document the part numbers in 3.1.5 and table 3.1.5-l as reflected in CCR 6133.

In table 3.5.2-7 and section 3.5.3.4, add accuracy, latency, stability information for the
IMC and Sen'o Error telemetry signals in the s'ideband and MDL data as reflected in
ccR 7032.

ln table 3'4.3-5 change the field strength for DCPI repeater 468.8 MHz RS test as
reflected in CCR 7034A.

In table 3.4.3-5 add the EMWIN 1692.7 MHz RS frequency and limit as reflected in CCR
7035.

Intables5.3.2-3.5.3.2-4,5.3.2-5 and5.3.2-6,clarifythevibrationlevelsasspecifiedin
CCR 70378,



NAS5-98069
Modification No. 5l
Page 3 of4

Attachment D. N-Q sounder lnstrument Interface control Document

correct table 3.4.1-2,table 3.5.1-6, figure 3.s.2-2, table 3.5:2-4 and table 3.5.4-4 as
reflected in CCR 6124. 

r,

Document the safehold requirements in 3.8.1 and table3.4.2-4 as reflected in CCR 6131.

Document the part numbers in 3.1.5 and table 3.1.5-l as reflebted in CCR 6133.

In table 3.5.2-7 and section 3.5.3.4, add accuracy, latency, stability information for the
IMC and Servo Error telemetry signals in the wideband and MDL data as reflected inCCR7032. I

In table 3.4.3-5 change the field strength for DCPI repeater 468.8 MHz RS test as
reflected in CCR 7034A.

In table 3,4.3-5 add the EMWIN 1692J MHz RS frequency and limit as reflected in CCR
7035.

In tables 5.3.2-3,5.3.2-4,5.3.2-5 and 5.3.2-6. clariff the vibration levels as specified in
CCR 70378,

Attachment E, Interface Control Document for the $,olar X-Ravfmaeer (SXI)

Change various sections to reflect the numerous corections and clarifications in CCR
4236.

Revise 3.4.4.1.2-3 and add 3.4.4.1.2-4 and 3.4.4.1.2-5 to reflect a temperature range
requirement as reflected in CCR 4238.

In Table 3-26, change the SXI synchronization pulse as reflected in CCR 6117,

Provide for configuration control for the SXI T&C data input and document the pCM
data format and serial command format that ACS sends autonomously as reflected in
CCR 6I I98.

Add harness tie bases to the SXI telescope as reflected in ccR 6125A.

Update the document to Revision B as reflected in CCR 6129.



NAS5-98069
Modification No. 5l
Page 4 of4

Attachment L. Interface Control Document for the S)o Ground Support Equipment

Update to Revision B and make administrative changes and corrections as reflected in
ccR 6116.

-P1oy!_{9 _fq _c--onfigry4ti_ofi_gqlF-o-! &r the SXI I&-e "data input-anddocumenr the pCM_.-_"_ 
-

data format and serial command format that ACS sends autonomously as reflected in
CCR 6I I98.

2. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 76

Attachment B. Performance Specifi cation

Replace entire document with provided pages.

Attachment B, Performance Specification. Appendix A

Add neu'page

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the cCR's listed in Block l4 of page I .

END OF MODIFICATION



SECTION J OF NAS5.98069
MODIFICATION NO.51

LIST OF ATTACHMENTS

J.l LrsT oF ATTACHMENTS (GSFC s2.2r0-r0r) (OCT 1988)

The following attachments constitute part of this contract:

Attachment Description

Statement of Work

Date

August 26,1997A

B-- --

c

D

E

F

G

H

I

.I

Perfioiiiiaiicb Specification 
-

GOES-N-Q Imager Interface
Control Document

N-Q Sounder Instrument lnterface
Control Document

Interface Control Document for the
Solar X-Ray Imager (SXI)

RESERVED

' August 26,1997

Revision D

Revision D

Revision B

August 26,1997

August 26,1997

August 26,1997

January 12,1998

August 26, 1997

Revision A
September 10, 1998

Revision B

K

Contract Document Requirements List

List of Government Furnished Property

Program Revierv Requirements

Small, Small Disadvantaged and
Women-Owned Small Business
Subcontracting Plan

Performance Based Payments
Completion Criteria

Performance Based Payments Completion
Criteria (Contractor Provided Milestones)

Interface Control Document for the Solar
X-Ray Imager Ground Support Equipment
and Hu,qhes GOES Satellite [N,O.P,Q)
Integration and Test

(End of clause)

76
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0v28198

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIOIIs
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Offers must acknowledge receipt of this amendment prior to the hour an: sate specified in the soltcitiation or as arnended. :.' cne of the following methods:

(a) By compteting ltems I and 15, and Gtuming f] Copies of lhe ameidment: (b) By acknowledging nsceipt of this arnelCment on each copy of the offor

submitted: or (c) By separate tetter or telegram whlch includes a reterenc€ ro the Solicitarion and amendmenl numbers. FAI:JRE OF YOUR ACKNOWLEOGEMENT TO
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OFFER. It by viriue of this amendment you desire to change an oiier already submitted, such change may be made 5y telegram or letter, provided each tel€gram

the solicilation and

AND APPROPRIATION DATA (lf required)

BNC: 427 NiA
13, THIS ITEM APPLIES ON-Y TO MODIFICATIONS OF CONTRACTS'ORDEqS,

A. THIS CHANGE OROER lS ISSUED PURSUANT TO: (Spe:ifr authority) THE CHANGES SET FORTH lN lTEl.! 14 ARE MADE lN THE

CONTMCT ORDER NO. IN ITEM 1OA.

B. THE ABOVE NUMBERED CONTMCT/ORDER lS MODIFI=D TO REFLECT THE ADMINISTMTIVE CHANS=S (such as changes in paying office,

Appropriation dale. etc.) SET FORTH lN ITEM 14. PURSUANT iO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEh,IENT IS ENTERED INTO PURSUANT TO AUTHORIW OFi

d. OTHER (Specf tyPe ot modilication and authotity)

E. IMPORTANT: Contraclor rs nol [_l is reouirec to sign this documenl and retum copies to the issuing office.

14. description of amendment/moctiticalion (Organized by UCF sectton heaCngs, ncludng soltcitatiotVcontract sub,ect ma:?'where feasible.)

This modification changes the name of Hughes Space and Communications Company to Boeing Satellite

Systems, Inc. as reflected in the agreement u'ith DCMA signed February 8, 2001.

Accordingly:

all lems and 9A or 10A. in tull force and efiect.

15A. NAME ANO TITLE OF SIGNER (Type ot ptint)

J.T. Felicita. Manager, NASA Contracts
16A. NAME AND TITLE OF CON;RACTING OFFICER (Type ot pnnt)

Sandra Marshall
16C, OATE SIGNED

s /r /cr
STANDARD FORM 30 (Rev. 10€3)

Prescribed by GSA

9A. AMENDMENT OF SOLICITATION NO.

1OA. MODIFICATION OF CONTMCT/ORDER NO

NAS5-98069

CONTPeCTOR/OFFEROR

3C- 1 05



A I!1 ENO M ENT O F S O LICTTATIO N/IIIO DIRCATIO N O F CO NTRACT

Cf.f:r rncr: lcblo"dsg?o 16c:ipi ol t:lis LrT€ndrfl€ni g;icr lo,rir hor,it snd dae rpacifed ininc scllclls-ion or 15 rit$nd3d. by ona ol lhr followlng medroCs:

See Blk 16cSee AttacheC
sc512F.

PAQ:S

(lt aFpti=.btet

EO 8Y COO

}|i.tYS
biuys Elvi. PJ't. 1025
cA 9140L-27L3

6Y ff other than

fci.!:.
6Z3C
Vai.

r,tAll
1./t l rr

N'.:yr,

ANO OF CONTRACTOR ., stJ.et, covntT, saate and zlF 9A. alvl:N"Dl\{ENT Oa SOUCiTATiON N0.

e,.r , ti
S.L:g:-:es S:race & Conr.':r::ca:ions Comtra:v
P. O. Eoi'r 923i9
'-os i.lg:Ies, Ci 9C009-9219
.\icn.: -2. 

.l . zs;rd-ik (3I0) 662-6323
"I 

gA* |!Llor,irc4_ltos!. oF- c,qNi8agI/.Qae€aN,o_

108. OATaD $EEm:n t3'
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11. THIS lTErvl ONLY APPLIES TO AMENDM OF SOLICITATIONS

Thrabousnr;m!:radsohcjtoiionis!.n6idsdsssEifcrJinltcml4. ThghourenddtGsceclfleClcrracripiol0flcr: lc rnendcd, tr not Intn:cd,

{al 8v cGaotcrint ttrn: 8 rnd 15, and reruming
s,rbmicrd;crlcl873:prrstoleR€rcrt€bgrzmwlicnincluderrrelgrcncgtoth::cricir.sdcnsndein€nJlir.n(^',irnoer!, FAILUF.EOFYOUnACXNO$tEDG=NlEllirOBE
iliiivii ir rr,:'prlcg o€srcNATif FbR rHE REcEpr oF orF.s pflo.!. To THE HouR AND oAiS sP:oAED trlAY FEsutf lN FeIeCTloN oF yOUR oFr-3H: It by
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CONTINUATION SHEET

!7 L Change of Name Agreqnen". was sJ.gned by Boelng SElelllte Sytter.s' fec. and DCM Ctrsc:: or
..r-anua-4r OBr2OO:.. As a result of lhe Agree:i.enlr contracts under Cage Ccde 9E83f wc:e anendeci

by srbs:ltuting'-he narae tsoeing Satellite Systcns, inc. tor the nane(s) liughes Space and

Ccnnr-rnica-.ions' company, H.ughes Space ard CorcnunicaiJ.ons, Iiughes or ilSC r-fiercver it apge'r:s j.3

coniracEs.

2, I{':crhes space anci Ccffitunications Conpanyr by an amendnenE, to
:ncc:peralio.n, cated 07 OcEober 2000, has changed :.tS'corporaie
Systcr.s, IliC. and aII righLs anc obligetions of ths Go'rernnent

-- -*, c,cnir.act s a r,s' u,n B f f c ?- s_e d, h y _ "ir-h l '-s- c_iL+" q g e*:

As e =cs'rlt, the follo'iing changes lisled bcloe are nade:

The Coo,t=acr-or's na.De is ctra:ged as follows:

J.ts ce:t if icate of
nane only to Boelng saiel::tE

anJ Ei.g co!:i:actor'under the

:

b.

E?.Ol'l:
l.-ughes Space anct
Ccn:runica:lons Cornpany

f,ha ConEract A&inist=alion office rs

rpnM.
6a-sosrz-n,
DCIU Vai': Nuyg
6230 Van Nuys ElvC.
r./aF. Nuys, Ce "Q1601-27130
F.cr-r.. : .r-. Buile=

lO:1,
Boeing Satellite Systerns, i::=.

changed ag foll.ors;

ro:
code S05304
DCM Boeing Space and Conr:irunicaBions
SeaI Eeach
2 600 !{estrrins'-er Elvci.
P. o. Eo:r 36r.4, EIdg. e0r !l/S SD32
seal Beach, CA 90110-?541

c. fhe. Contractorrs alte=nate

rPatl,f .

nuffi=e and
Ccnrruricati oes Co;;:any
P. o. Eox 929\9
Lcs Angeles, cA 90009-9219

rell!.tta-ace address is eh.e.:oged as foll.otrs:

fo:
Eoetng Satelfite SysLens; Inc.
File Nurnlcer 8765
Los A:rgeIes, iA 900?4-3765

c. The Elact=oni.c Fr.:r:ds fransfe= ad,l:€ss ls p=eseated bal-orrl

Electronic Frrnds lra!-sfer (EST)

Eoeing Sa"el,lite Sysecr-s inc.
Esnk of An,eric,a
AF.A,: 12I-000-358
Acch. L2334-14041
Srpe of Acct: Checking

75-10.0 t.l 3 2'8.6 7



Peee 3 or B

BOELNG SATELLITE SYSTENIS, II{C' (Contraeor)' a corporarion dyll 
-organizeC

and existing under the laws of Delawar.,La tnc fnffinp STATES OF AIIERICA

[C"***.it)" entct into this AgEeement as of I Ianuary 2001'

Ch ange-Of-Name Agreem eut

(a) rHE PARTIES AGRE io ircFotio\\t(GFAcrs:.-

(1)TheC:overnrnern'repre-serrted\variousContractingOEicershasenteredinto
c ert ain contracrs,*'i-iil" rfricrc s sp nce *Np coNflvfirNIcATIoN S coMp AI'tl

and incorporated i"',it:i-agtl*"nt-Uy.,efgrence' The terrn "contracts"' as used in this

AgFeemenr, means 
"ff 

,""il'"'* including modifrcations, made l.V 
th"-gTernrnent and

the Contractor Uefoie 'tn" 
"f"tti"e 

date 6t m Agreement (whether or not' performance

and payrner,t nu""'iJ.r, "o*pi"t"A -"J-tJ"*"s- 
executed if the Govefiuneft or the

Contractor has any;;;#;iit, ot,i.t, or obligations underthese conracts)'

a)ThelruGHESsPAcEANDco}io,IIJ}[cATlol{SCoMPAIsf,by
arnesdrxrent to rts certificate of ir,"o.por.,Lq d"{ y_gctober 2000, has changed

;;;;;;"me to norrnro sArELLirE sYsrEMS' INc'

(3) This amendment accomptishes a change of corporate name only and alt rights and

obiigations of the Got;;""t and of tf,. CJnt'"ctor under t'he contracts are unaffected

by rhis change.

(4)Doarment,ryevidcnceofthischangeofcorPoratenanehasbeenfiledwiththe
Governrnent.

(b)n.{CoNSIDERATIoNoFTHESEFACTS,TIIE?ARTIESAGRE'ETI$T--

(1)Thecontraclscoveredbythisag""T-lnlareamendedbysubstih.rtingthenaroe
BoErNc SATELLITE SysTEll{s, wclqess) roltlrlyTeG) HUGFIES SPACE AI'ID

COMMUNCIATIONS CON{PA]'IY, FruEI{E'S SPACE ET{O CO:WNT'VCAfiONS'

HUGHES orHSC t'ui"t*"t it appean in the contracts;anC

an

its

6



PRae 4 oF 8'

(z)EachparryhasexccuredthisAgrccmintasoftbedayandyearfustabove*:ritteo.

UNITED STA

By:

Narac:

Titlc:

J. D. Buticr

BOEING S-{TELLITE SYSTEI/f,S' NC'I

By:

Narne:

Title:

CERTIFICATE

I, N,1. Keitb Nockc! 'certifv g}.i T Fj,jyt|.s11t-,:':11#Jiij]i"S""'
r"+L$t#1TtffiJ:ffi '",il"?qti"*q*:::-'ifl ig:3f-TTT',Hitr;ii*fJi';Ti};'iffi fi ;.q:,:;:*-":t:: j:r:TT"L,f*$#Htlus corporauoE wa's *rtrt 'ur 

64srv'Ere -;Artffilis 
*rpor"rion by authorilr of its

Agreement was dulv :ifltd. for an! ::,.- -^*-16 GAG,,{". 'witness mv hand, and the

lT:ffiLlfr Si';iftiiryi :i::l:*:*l1tr rrimesJ mv hand and the

2000.
leal pf thil corporation tlns et$tqfr} dtl

Bf

Name:

Title: Assislant Secrctary

Zdzislaw J. Sz*dlik

ICoRPORATE SEALI
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AMENDMENT OF SOLICITATION/
MODIFICATION OF CONTR.ACT

PAGE OF

I
5. PROJECT NO. (lf applicabta)AMENOMENTA/IOOIFICATION NO.

-Three (53

Boeing Satellite Systems,
PO Box 92919* 
Los Angeles, CA 90009

7. ADMINfSIEREDBY (lf otherthanltem6) CODE

NASA/Goddard Space Flight Center and
DCMCAIughes - Los Angeles

3. EFEECTIVE DATE

See Block 16C
4. REQUISITION/PURCHASE REO. NO.

See Block 12

ASA/Goddard Space Flight Center
GOES Procurement Office, Code214.2
Greenbelt, MD 20071

8. NAME AND ADORESS OF CONTRACTOR fNo., street, county, State, andZp Code)

Inc.

X

CODE FACILITY COOE

sB. DATED (SEE |TEM tl)

1oB. oATED (SEE ITEM 13)

0r/28/98

11. THtS |TEM ONLY AppLtES TO AMENDMENTS OF SOLIC|TATIOXS
l-l rn" above numbered solicilation is amended as set forth in ltem 1 4. The hour and date specified for receipt of Offe" 

- -n 
is extended, n is not ext€nd€d.

Offers must acknowledge receipt of this amendmenl prior to the hour and date specified in the solicitation or as amended, by one of the following methods:

(a) By completing liems 8 and 15, and retuming n copies of the amendment (b) By acknor/ledging receipt of this amendment on each copy of the offor
submitted; or (c) By separate letter or telegram which includes a ref€rence to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGEMENT TO
BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF
YOUR OFFER. lf by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or letter, provided each tel€gram

amendment. and is received

AND APPROPRIATION DATA (/f required)
BNC: 427 N/A

A. THIS CHANGE ORDER lS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH lN ITEM i4 ARE MADE tN THE
CONTMCT ORDER NO. IN ITEM 1OA

B. THE ABOVE NUMBERED CONTRACT/ORDER lS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such aE changes in paying office,
Appropriation date, etc.) SET FORTH lN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORIW OF:

Clause 52.243-l Changes Fixed Price-Alt. II
d. OTHER (Speciy type of modification and authority)

E. IMPORTANT: Contractor is not, I Xl is required to sign this document and retum 3 
"opies 

to th€ issuing office.

referenced in ltffi 9A

NAME ANO TITLE OF SIGNER (Type or print)

BX

'14. description of amendmenUmodification (Organized by UCF section headings, inctuding solicitatiotilconhact subject matter where feasible.)

This modification issues and definitizes Configuration Change Requests (CCR's) 4256A,6038C, 6101, 6103,
6123A,6143A,6149,6150A, 6151, 70168 and70l7C at no change to the contract price.

Accordingly:

15A.

J.T. Felicita, Manager, NASA Contracts
5tt CONTMCTOFYOFFEROR

NSN 7540{1-152-8070

PREVIOUS EDITION UNUSABLE

16A. NAME AND TITLE OF CONTMCTING OFFICER (Type or print)

Sandra Marshall
16C. OATE SIGNED

STANDARD FORM 30 (Rev. 10-83)

Prescribed by GSA

9A. AMENDMENT OF SOLICITATION NO,

1OA. MOOIFICATION OF CONTRACT/ORDER NO.

NAS5.98069

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTMCTS/ORD€RS.



Delete the last sentence in 3.5.4 and modifu 3.6.2.3.2.3,
for maintaining the SPS calibration database as reflected

NAS5-98069
Modification No. 53
Page2 of 4

item 2 to clari,ff the requirement

l. In clause J.l LIsr oF ATTACHMENTS, make the following changes:

Attachment A. Statqment of Work

in _Q*C-R-6_103-._."

In 2.0, note the exemptions to specific GIMTACS parts as reflected in CCR 603gC.

In 10.6.2, note the waivei to the maximum junction temperature requirement as reflected
in CCR 6101.

In l0.l 1.3, note the deviation from the outgassing requirement as reflected in
CCR6123A.

Attachment C. GOES N-Q Imaqer Interface Control Document

Add to 2.3 Spacecraft to Ground Database ICD, Rev. B and software version
Description for the Spacecraft Satellite System Engineering Database, Rev. E as reflected
in CCR 6143A.

Add 3.5.6 Database Requirements as reflected in CCR 6143A.

Add Appendix A, Telemetry & Command Database Requirements as defined in CCR
6143A.

Update to Revision F as reflected in CCR 6149.

Revise 3.3.?..6.2,3.3.2.6.4,3.5.5.1,5.7, Figures 3.5.5-l ,3.5.5-z and rables 3.5.1-l and
5.4-l to incorporate the backup patch heater as reflected in ccR 7017c.



NAS5-98069
Modification No. 53
Page 3 of4

Add to 2.3 Spacecraft to Ground Database ICD, Rey. B and Software Version
Description for the Spacecraft Satellite System Engineering Database, Rev. E as reflected
in CCR 6143A.

Add 3.5.6 Database Requirements as reflected in CCR 6143A..

Add Appendix A, Telemetry & Command Database Requirements as defined in CCR6143/.. ,

Update to Revision F as reflected in CCR 6149.

Revise 3.3.2.6.2,3.3.2.6.4,3.5.5. r,5.7,Figures 3.5.5-1, 3.5.s-zand rables 3.5.1-l and
5.4-l to incorporate the backup patch heater as reflected in ccR 70168.

Attachment E. Interface control,Document for the Solar X-Rav Imaeer (sXI)

In 3.4.5.3-3, update the GOES ground database inputs for SXI Engineering Model as
reflected in CCR 4256A.

Update to Revision C as reflected in CCR 6151.

Interface Control Document for the SXI u

Update the
6150A.

document to Revision B and delete two documents in 2.3 as reflected in CCR

2. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 76



,NAS5-99069
Modification No. 53
Page 4 of4

Attachment A. Statement of Work

Cover Page
Section 3.5.4
Section 3.6.2.3.2.3

Attachment B. Performance Specifi cation

Cover Page
Section 2.0
Section 1A.6.2

Section 10.I 1.3

Attachment B. Performance Specification. Appendix A

Add new page

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification alsg represents a
complete and equitable adjustment for the work associated with this change order and
releases the Govemment from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the ccR's listed in Block l4 of page 1.

END OF MODIFICATION



SECTION J OF NAS5.98069
MODIFICATION NO. 53

LIST OF ATTACHMENTS

J.t LrsT oF ATTACHMENTS (GSFC s2.2r0-r0t) (ocT 1988)

The following attachments constitute part of this contract:

Attachment Description

Statement of Work

Performance Specifi cation

A

B

Date

August 26,1997

August 26, 1997

E

F

G

H

I

J

L

K

GOES-N-Q Imager Interface
Control Document

N-Q Sounder Instrument Interface
Control Document I

Interface Control Document for the
Solar X-Ray Imager (SXI)

RESERVED

Contract Document Requirements List
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3.5.4 SSGS Nlodifications

The spacecraft contractor shall modify, upgrade, or replace the GOES I-M Telemetry and
Command System (GMTACS) and the Orbit and Attitude Tracking System (OATS) ro support
the new and changed functions and capabilities of the as-built GOES N-Q spacecraft (backward
compatibility of GOES N-Q software to support GOES I-IvI spacecraft is not required). As
indicated in S-zll5-22, section 7.1.1, the replacement GMTACSIPACS/IPACS workstarions shall
be reused. The spacecraft contractor shall provide new GOES N-Q Telemetry Acquisition and
Command Transmission Systems (NTACTSs) and new IvIDL receive systems and archive to
support the GOES N-Q spacecraft, as speeified in S-415-22, sections 7 .1.2 and,7.1.6. The SPSs

aqd- PN-Is" s-hgli be qss-d--qs--!q,"q4cqp*t f.,or-shar.ges-r"p-quire-d,by -rh-E spa-c"ae.raft-eontractor-and*
approved by the government and those required to support the send-annual spacecraft yaw flip
maneuver. (Note: NOAA is pursuing the incorporation of yaw flip capabilities into the GOES I-
lvl SSGS in response to the GOES-l0 solar array anomaly. Under current plann'ing these changes
will be operational in February 1998.)
e€n+aifti
iia
@

3.5.4.1 Hardivare

1. The spacecraft contractor shall design, develop, install, integrate, and test all new or
modified ground system hardware needed for support of the as-built GOES N-Q spacecraft.
On the assumption of client-server architectures and an overall SSGS architecture similar to
GOES I-M, operational on-line and redundant quantities to be delivered are as follows (or
equivalent quantities depending on the selected architecfure):
a. NTACTS - Five systems at the WCDAS and rwo at the backup CDAS.
b. GTACS - As a minimum,4 servers at the SOCC, 2 servers at the WCDAS, and 1

server at the backup CDAS (7 total). The spacecraft contractor shall increase these
quantities,



5-415-23 GOES N-Q Statemenr of Work

3.6.2.3.2.2.1 Technical support for Development of ETE Test procedures
I

The contractor shall provide p.'.sono.l, materials, and services in the form of technical expertise
required to respond to governnent requests for assistance in developing command procedures and
ETE test procedures through 2001. The requests for assistance will be in the forrn of verbal
(telephone or face-to-face working goup meetings) or email. Names and contact telephone
numbers of the ROP authors shall be provided to the government to facilitate communications.
Additional requests for assistance can be made through the spacecraft contractor Flight
Operations Manager or the ROP Development lvlanager. The flight Operations lvlanager will
maintain a subject log of requests and responses. Contractor responses shhll be verbal whenever
possible or dorumented via email when rlq-gI-e_d:- 4-9,4i!iqir+l gy_-tiq&99_qqq9!_-or-d_qqgmegtatio-r*
ihat riiif adclidil ihe requested infohation rvili be provided *h"n iiG -tu;xt ;gr;.d berrveen
the contractor and the government that information is appropriate and necessary. The success of
ETE tests 3 and 4 will depend on close coordination between the ROP team, the Spacecraft Test
Team, and GSFC. The Spacecraft Test Team is responsible for spacecraft and GSE configuration
and safety during these evenrs. (CCR4226C, illod 49)

3.6.2.3.2.3 Thermal Vaoqum Testing (Test 3)

The spacecraft contractor shall provide all personnel, services, and materials required to conduct
an ETE test while the spacecraft is in thermal vacuum enyironment conditions. The spacecraft
contractor shall support items | ,3 ,4,6, and 7 and shall perforrn items 2 and 5 as listed il section
3.6'2.3. These items only apply to the end-to-end portion of therrral vacuum testing.

This test shall consist of three phases:

1. Therrral Vacuum Telemetry Data Florv - Spacecraft subsysteni telemetry processing by the
ground system will be validated during the extremes of enyironmental conditions perforrred
as part of the thermal vacuum test program

2. I-nstrument Data Validation Test - Spacecraft instrument command scenarios will be
exercised during thermal vacuum testing. Tapes of instrument data shall be generated using
one of the digital wideband taoe recorders requked by_paragraph 3.5.4.1. item f. These tapes
will be subsequently processed at the government operations center ground system for
verification and validation of specialized instrument data processing. (CCR6103. NIod 53)

3' INR Validation Test - INR scenarios shall be exercised during thermal vacuum testing ana
tapes of instrument data shall be generated. The tests shall be designed to exercise the INR
signals applied to the instruments and verify system performance of the spacecraft,
instruments and ground system. The resulting tapes also will be processed at the
government operations center ground system for verification and validation of specialized
instrumenr data processing.

3.6.2.3.2.3.1 Technical support for Development of ETE Test procedures

The contractor shall provide personnel, marerials, and services in the form of technical expertise
required to respond to government requests for assistance in developing command procedures and
ETE test procedures thiough 2001. The requests for assistance will be in the form of verbal
(telephone or face-to-face working group meetings) or email. Names and contact telephone
numbers of the ROP authors shall be provided to the government to facilitate cornmunications.
Additional requests for assistance can be made through the spacecraft contractor Flight
Operations Manager or the ROP Development lVlanager. The flight Operations Maniger lvill
maintain a subject log of requests and responses. Contractorresponses shall be verbaiwhenever
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possible or documented via email when required. Additional existing contractor documentation
that may address the requested information will be provided when it is mutually agreed between
the contractor and the government that information is appropriate and necessary. The success of
ETE tests 3 and 4 will depend on close coordination between the ROP team, the Spacecraft Test
Team, and GSFC. The Spacecraft Test Team is responsible for spacecraft and GSE configuration
and safety during these events. (CCR4226C, NIod 49)

3.6.2.3.2.4 Final Procedure and Database Validation (Test 4)
{

The spacecraft contractor shall provide all personnel, services, and materials required to conduct
anETEteSttodemonstratefinalIoR'PLTandnormaloperationsnpminalandcontingency_
procedures (COPs). This test will confirm all modifications to command procedures and
telemetry processing as a result of all lessons learned from prior ETE tests. Any required
regression testing, including testing of any pre-shipment spacecraft hardware/software r,nit
changes that effect either Telemetry and Command interfaces or operational procedures, shall be
performed as well. This test shall occur after final thqrmal vacuum testing and before the
shipment ofthe spacecraft to the launch site. The spacecraft contractor shall perform all seven
activities listed in section 3.6.2.3. (CCR4226C,lVlod 49)

3.6.2.3.2.5 Launch Base Final Operations Evaluation (Test 5)

The spacecraft contractor shall provide all personnel, services, and materials required to conduct
a final telemetry data flow from the launch facility. This test will provide a final pre-launch
verification of spacecraft subsystem telemetry processing at the government operations center.
The spacecraft contractor shall perform all seven activities listed in section 3.6.2.3.

3.6..2.4 Nlission Operations Simulations

The spacecraft contractor shall provide any personnel, services, and materials required to support
a minimum-of five training simulations for rehearsal of critical launch and on-orbit mission
phases: (CCR4226C, NIod 49)

a. LV dress rehearsal (GOES-N)
b. LOR with contingencies (GOES-N)
c. On-station operations (GOES-N)
d. On-station contingencies (GOES-N)
e. On-station PLT contingencies (GOES-N)
f. A dress rehearsal of th; S/C LOn pnase approximately 1 month prior to each launch

(Deleted)
g. A development LOR rehearsal at the SOCC for each launch occurring more than one year

after the previous GOES launch. This rehearsal would be conducted at approximately L-6
months (Deleted)

This includes one dress rehearsal of the launch to separation sequence for each spacecraft, one
nominal LOR simulation, one nominal operations simulation, and two simulations of
contingencies during LOR, PLT, and normal operations phases. These simulations shall be
supported by government participation. The DSN will be made available by the government for
simulation purposes, if needed and requested.
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3.6.2.4.1Launch Network Countdown Simulation, 
,

The spacecraft at the launch ba'se shall provide real-time telemetry to the government operations
center on a non-interfering basis while it is in the payload processing facility and in a launch
configuration. The spacecraft shall provide real-time telemetry to the government operations
center while it is on the launch pad and in a launch configuration in support of a final countdown
launch simulation.

Network readiness tests shall be conducted during ETE test 5 and approximately 2-3 days prior to
launch to ensure readiness of the DSN ground stations and other network blements requiied to
Eupp-9-r'tl4un'sba.*n*d-n!ssio.n"'o!.e-r-a'tio-_us-'.T-lres'e'w.t]l-!-a-.kea'ppr-o'-#m3t.9l}LaAe..dandf
and data cornmunications between the facilities. Additional network readiness tests shall be
performed as part of: (CCR4226C, NIod 49)

a. LOR rehearsal at SOCC data files and mission protocols from DSN
b. Spacecraft dress rehearsal at SOCC

3.6.2.4.2 Pre-launch Spapecraft Data Flows

The spacecraft shall provide real-time telemetry to the government operations center on an as

available basis during the final two week before launch. This includes telemetry flows to the
government operations center while the final launch configuration is being set.

3.6.2.5 Procedure Development

The spacecraft contractor shall provide all personnel, services and materials required to develop
all orbit raising procedures, including bus checkout procedr:res. The spacecraft contractor shall
provide these procedures to NASA for final approval. NASA retains responsibility for, and
execution of, GFE instrument procedures and activities. NASA also retains responsibiliry for
development of all on-orbit operations procedures based on spacecraft contractor supplied
outlines. NASA will provide all procedures to the spacecraft contractor for review.

3.6.2.5.f Contingency Procedures

The spacecraft contractor shall provide all personnel, services, and materials required to create a
complete set of contingency operations procedures (COPs) covering all spacecraft bus operations
prior to the engineering handover, as described in following section 3.6.3.3. The spacecraft
contractor shall also provide any personnel, services and materials required by NASA for the
creation of on-orbit COPs. The spacecraft contractor shall provide new COP outlines required by
any new hardware or software changes for GOES-O,P,Q. COPs for GFE instruments shall be
developed by NASA and. incorporated into the spacecraft contractor-supplied COPs.

3.6.2.6 Training Program

The spacecraft contractor shall provide all personnel, services, and materials necessary to deliver
and present a training program to the GOES N-Q government tean, in accordance with CDRL
OPS-3.6.1-02. The training shall be performed at a government furnished facility located near
GSFC, The training program shall consist of not less than 1?0 hours of classroom training. The
training shail consist of detailed subsystem analysis, including design and development
overviews, detailed engineering drawing reviews, operations concepts, hardware/software
interfaces, and a description of the resolution of all problems encountered in the subsystem

o
ofw
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development for which an Engineering Change Request was generated. The training shall also
include interfaces with the ground system, and changes and/or upgrades that affect INR. All
training presentations shall be videotaped for archival purposes. (CCR4226C, ilIod 49)

Phase 2 training shall provid'e spacecraft training for approximately 150 NASA/NOAA real-time
operations, engineering, and support personnel. (CCR4226C, NIod 49)

GOES-N phase 2 training shall be provided no later than 12 months before launch. For GOES O-

Q, the phase 2 training shall be abbreviated to include only baseiine changes and unique features
or problems encountered with the specific spacecraft. For GOES O-Q the training shall be
provided no later that 6 months prior to launch. The spacecraft contractor shall videotape all

4226C, NIod 49)

The spacecraft contractor shall provide slr mission operations training tools (spacecraft models
i/24 scale). The spacecraft contractor shall supply 14 additional mission operations training tools
(spacecraft models l/48 scale). (CCR4142A,lvlod 29; CCR4225, Mod 43)

3.6.2.1 Systems Engineering Support

The spacecraft contractor shali provide flight operations related systems engineering support in
the following: (CCR4226C, Mod 49)

1. The spacecraft contractor shall provide the government with systems engineering support
for the integration of ground system procedures and directives with ROPs for the purpose
of generating control room console manuals. This systems engineering support shall
consist of parricipation in working group meetings, consultation with government
personnel charged with this integration, and review of the integrated product to verify its
technical accuracy and comFleteness. (CCR4226C, NIod 49)

The spacecraft contractor shall provide the government with systems engineering support
in the development and implementation of the post launch test program. This systems
engineering support shall consist of participation in PLT working goup meetings and
consultation with government personnel charged with test plan development and
implementation. For the GOES-N spacecraft, approximately 250 tests will be planned for
all spacecraft subsystems and the SSGS. For the purpose of estimation, PLT working
grouirs requiring this support shall occur every other month over the course of a one-year
period. Each working group meeting shall last for a one-week duration, either at the
spacecraft contractor facility or via teleconference. (CCR4226C, NIod 49)

The spacecraft contrac,tor shall provide the government with systerns engineering support
in the development of conrol room documentation. This systems engineering support
shall consist of providing the government with electronic copies (in editable text fomat)
of information to be included in the control room documents, technical consultation with
goverrrment personnel charged with documentation development, and technical review of
the documents. (CCR4226C,NIod 49)

The spacecraft contractor shall provide the government with systems engineering support
in the development of GTACS hyperlinks to spacecraft subsystem block diagrnm.s and
COPs associated with critical alarms. This systems engineering support shatl consist of
providing the government with electronic copies (in editable text format) of information
to be included in the hyperlinks, and technical consultation with government personnel
charged with their development.

2.

3.

A
t.
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5. The spacecraft contractor shall conduct working group meeting with the govemment to

define the scope and lists of COPs to be developed. (CCR4226C, NIod 49)

3.6.2.8 lvlission Operations lVorking Group (lvIOWG)

The contractor shall provide personnel, materials, and services required to support a series of 26
working group meetings to address issues associated with mission pre-launch activities and

related ground hardware and software activities in preparation for the successful launch, test, and

on-orbit operations of the GOES N-Q spacecraft. (CCR4226C, NIod 49)

The lvIOwG ttruit-.it -oottriy, uit.*uiing location of the m""iings uet*ffi;p";;fift-
contractor in El Segundo, CA and GSFCAIOAA in the Washington D.C. area. The agenda for
each IvIOWG meeting shall be developed in advance by mutual agreement of the government and
c onfactor representatives. ( C CR4226C, ]Iod 49)

The contractor shall identify any actions requested by the Government, such as analyses or
document generation, which are determined to be outside the scope of the basic contract. For
such requests, the contractor shall provide to the government an estimate of the additional
manpower required and any potential program impact. If the government agrees that the action is

out of scope and requires that the additional task be performed under a Task Assignment or an

appropriate CCR shall be written. The contractor shall create and maintain an action item log that
will be statused at each meeting of the IvIOWG. (CCR4226C, NIod 49)

3.6.3 Launch and Orbit Raising (LOR) Support

The spacecraft contractor shall provide personnel, services, and materials required to perform
launch preparations, launch support, orbit raising rnaneuvers, spacecraft appendage deployments,
spacecraft bus and SEM instrument checkout, and support for NASA to perform GFE instrument
operations. NASA has requirements for certain activities during the orbit raising phase as

described in 5-2115-22, section 6.2.2. The spacecraft eontractor shall provide a mission profile in
accordance with CDRL OPS-3.6. 1-01.

Orbit raising activities shall be conducted by the spacecraft contractor from a government
operations center facility.' NASA retains responsibility for all GFE instrument activities through
engineering handover.

3.6.3.1 Engineering Support

The spacecraft contractor shall provide continuous engineering support during the LOR mission
phase, i.e., from launch through engineering handover. This includes performing all monitoring
and analysis functions, executing all orbital rnaneuvers, and deploying all spacecraft appendages.
GFE instrument deployments shall be performed by NASA.

3.6.3.2 Spacecraft Checkout

The spacecraft contractor shall provide all personnel, services, and materials required to complete
the orbit raising within 18 days and perform spacecraft bus checkout within 6 days thereafter.
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2.0 APPLICABLE DOCIJNIENTS

The documents listed in this section are those referenced in the various sections of this specification. The
documents establish detailed specifications, requirements, and interface information n..isr-y for the
performance of the GOES N,O,P,Q contract. Unless otherwise specified, the document version in effect
at the time the contract is executed shall apply. The order in whith the documents are listed is not
intended to imply any precedence:

. Statement of Work for the GOES-N,O,P,e, S-415-23, June 1997.. NASA/GSFC Document 5-{15-28.. Fastener Integrity Requirements, GSFC S-313-100.
-" - eontraet-Data Reqtrirements.List fsr the-6OES-N,O;p,qprogram; 54li;26,J-une-19g7.-

a

t

a

a

a

Program Review Requirements for the GoEs-N,o,p,e program, s-415-27, June 1997.
Interface Control Document for the GoES-N,o,p,e Imager; ITT #g175726, 13 Mar. 1997.
Interface control Document for the GoEs-N,o,p,e sounder,ITT #gl7s7sl,lgg7.
lnterface control Documenr for the solar X-ray Imager, s4l5-25, Mar. 1997.
Interface Control Document for Irnager and Sounder Test Equipment and the NO/pe Spacecraft
Ground Support Equipment/Facilities and Spacecraft Launch Facilities (GSE-ICD), ITT
#8175788, Draft-Revision B, Aug. 1997.
GOES NO/PQ CDRL 4-12, Imager lnstrument Navigation and Registrarion Performance
Analysis Summary, ITT, Jan. 1997.
GOES Program - DRL 504-11, Earth Location user's Guide, NQAA/NE5DIS, May 1997.
FED-STD-2o9.
JPL Document 810-5. Rev D.
MIL-STD-46IC.
MIL-STD462.
MIL-STD-1246.
MIL-STD.I522A.
MIL-STD-I54IA.
MIL.STD-I553B.
NHB-8071.1.
MSFC-SPEC-5228.
CCSDS Recommendations for Radio Frequency and Modulation Systems, CCSDS 401, Sept.
1989.
ASTM EL4r7, standard Practice for Liquid penerrant Examination.
lnternational Telecommunications Union GIII) Radio Regulations, Article 28, Igl}Edition.
Atlas Launch System Mission Planner's Guide, Lockheed Martin Commercial Launch Services,
lnc., Revision 6, Feb. 1997.
Delta IrI Payload Planners Guide, McDonnell Douglas Aerospace, Apr. 1996.
Design Guidelines for Assessing and Controlling Spacecraft Charging Effects, NASA Technical
Paper 2361. ,

Charged Particle Radiation Exposure of Geostationary Orbits for the COES N,O,p,e Satellite
Program, GSFC Documenr X-900-97-004.
The Astronomical Almanac; U.S. NaVal Observarory
Meeus, J., Astronomical Formulae for Calculators, Willman-Bell, Inc.
GOES I-M Telemetry and Command System (GIMTACS) Functional Specification, NOAA/ NESDIS, 22
Feb. 1988). Not"r R"f"r to ccR6038 (w"i""t R"ou"rt) in Appundi* A (Mod 53)
GOES I-M Telemetry and command system (GMTAcs) user's cuiae, t-tvtsMs&s.

a

a



a

a

a

I

a

o

a

a

GOES UK/LM GOES Engineering Analysis System (GEAS) Architecture, Operations, and
Maintenance Manual, NOAA/NESDIS, May 1997.
GOES UKiLM GOES Engineering Analysis System (GEAS) User's Guide, NOAA/I.,IESDIS,
Apr. 1997.
GOES UK/LM DEChub 900 MultiSwitch and H{.JBwatch User's Guide, NOAA/NESDIS, Mav
1997.
TACTS Overview and Configuration Manual; Version 3.1, Westinghouse Electric Corporation
(WEC), Apr. 1991.
Interface Definition Document for GoES I-M TACTS, Version 2.0, wEC, Mar. 19g9.
TACTS Operator Manual, Version 2.0, WEC,20 Feb. 1991.
GOES UK/I-M Operations Ground Equipment (OGE), DRL 504-02 - Operations Ground
Equipment{OGE) hrterfuce Specification -: pair t; NOAAAIESDfS Api:- I99Z
GOES UK/LM Operations Ground Equipment (OGE) Operations and Maintenance Manuals,
DRL 504-06, NOAAAIESDIS:
Part 2 of 22, sensor Processing sysrem (sPS) Hardware Manual, Feb. 1997.
Part l7 of 22, Sensor Processing System (SS) Software Mainrenance Manual, Feb. 1997.
Part 1l of 22, sensor Processing system (sPs) user's Manual, Apl 1997.
Part 4 of 22, Product Monitor (PM) Hardware Manual, ISI, Aug. 1994.
Part l8 of 22, Producr Monitor (PM) software Maintenance Manual, ISI, Nov. 1994.
Part 12 of 22, Product Monitor (PM) User's Manual, Draft, ISI, Oct. 1996.
*Part l0 of 22, Dynamic lnteraction Diagnostic (DD) System Hardware Manual, Apr. 1997.
*Part 20 of 22, Dynamic lnteraction Diagnostic (DD) Software Maintenance Manuil, Apr. 1997.
*Part 14 of 22, Dynamic Interaction Diagnostic (DD) [Jser's Manual, Apr. L997.
Part 7 of 22, Orbit and Attitude Tracking System (OATS) Hardware Manual, Feb. 1997.
*P^tt22 of 22, Orbit and Attitude Tracking System (OATS) Software Maintenance Manual, Rev
C, SS/L, Aug. 1995. (New draft expected in July 1997.)
Part 16 of 22, Orbit and Attitude Tracking System (OATS) IJser's Manual" Feb. 1997.
tRehosted OATS Requirements overview, NOAA/I{ESDIS, 30 November 1993.
Mewe and Groenschild, Astronomical Astrophysics Supplemental Series, Vol 45, pp 11-52, 1981.
GOES Contamination Analysis Final Report.
Interface Control Document for Imager and sounderTest Equipmenr and the N-
Q Spacecraft Ground Support Equipment/Facilities and Spacecraft Launch Facilities (GSE ICD),
Rev - (MOD51, CCR6136)

I

(*Note: Refer to Appendix C for specific exernpt parts to the indicated documents
CCRS: 6036A. 60374,6040A,60354, 6039, and 6MZ) (Mod 36)

Admin chauge
date per CCR
6040A
MOD40
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power shall not flow on primary returns, and DC currents shall not flow through the chassis. Secondary
power returns shall be referenced to chassis with an impedance sufficient to meet the requirements of
section 8.4, including the cornmon mode noise requirements of section 8.4.11. The chassis shall be used
as a zero signal reference plane for RF, fast rise time signals, and sensitive sensor front ends (multipoint
ground concept). All interfaces between boxes shall be designed for compliance with the common mode
noise requirements of 8.4.11. (MOO 40, CCR 605f8)

Where converters are cascaded (the output of one converter is connected to the input of another), a new
single point primary power ground reference (node) may be selected to establish a minimum impedance
reference.

10.5.7 Short Circuil Prevention - The GOES N-Q spacecraft shal[ prevent a short circuil in any
component from damaging any other component.

10.5.8 Non-fused Power Lines - The GOES N-Q spacecraft non-fused power lines shall be double-
insulated.

10.5.9 Power RegulatorslPower Supplies - All power regulators/power supplies shall be stable. They
shall not oscillate when operated with any operational loads and subjected to any operational
environmental conditions contained in this specification. The power regulators/power supplies shall also
be stable and not oscillate when operated at any load conditions between 20Vo above maximum
operational load power andAo%o below minimum operational load power. The power regulators/power
supplies shall have a phase margin of better than 45o and a gain margin of better than 12 dB.

10.6 Thermal Control

10.6.I General Requhemenl - The spacecraft and instruments shall meet the requirements of this
specification during all encountered thermal environments (system level test, launch through transfer
orbit, synchronous orbit, and on-orbit storage mode).

10.6.2 Design Requiremenf - The thermal design shall maintain the spacecraft and instrument
subsystems and components within their MAT limits during system level thermal balance and thermal
performance testing, and also during all phases of the mission including on-orbit storage. All transistor
collector junction temperatures shall be below 110"C. Note: Refer to CCR6101 (Waiver Request) in
Appendix A (Mod 5,3)

10.6.3 Uncertainties - Predcted temperatures showing compliance with 10.6.1 and 10.6.2 shall account
for all uncertainties in calculations, thermal parameters and measurements.

10.7 Structural

10.7.1 General Requiremenrs - Th€ structural subsystem consists of all spacectaft structural elements,
including fixed appendages. A series of tests and analyses shall be conducted to demonstrate the flight
hardware is qualified for the expected mission envilonments, including structural loads, vibroacoustics,
sine vibration, mechanical shock, and pressure profiles. The hardware design must also comply with
specified verification requirements, such as factors of safety, interface compatibility, structural reliability,
workmanship, and associated system safety elements. The spacecraft'shall accommodate hard point
interfaces for operations such as lifting, rotating, and transporting.



10.1 I '3 Outgassing Requiremenls - ln order to minimize outgassing of the overall system, all spacecraft and

lunch vehicle nonmetallic materials shall be screened for totaimass Ioss (TML) and collected volatile
pndensable material (CVCM) when exposed to a vacuum environment. Polymeric materials shall be screened to
meet < L.OVo fat TML and < 0.IVo for CVCM. Special processing or high temperature vacuum bakeouts are
permitted to qualify a high outgassing material, with GSFC concurrence. Refer to NASA Rp 1124 for material
outgassing data.

All multilayer insulation (tvfl-D and spacecraft surfaces located near the instrument optical ports and cooler
surfaces shall be vacuum baked to meet the following outgassing rate req-uirementr un outgassing rate of 6.55 x
l0-e g/cm?-hr as measured with a l5 MIIZ (sensitivit! of tlso * io'' g/.nt1-Hri-remperarure-controlled quartz
crystal microbalance (TQCM) averaged over an 8-hour period. The TQCM measurement shall utilize an
outgassing test box where the TQCM sensor is located inside a iontrol vented test box. The temperature of the

---** hardware shall. be '10'q€ above the.maximtrm'on=orbit predicred temperarure; and the Teewfshalicdnee raf :m'C
below the on-orbit instrument coldest exposed temperature. AII MLI and spacecraft vents shall be directed away
from the lmager and Sounder instrument optical ports and cooler surfaces, and away from the SXI optical and
thermal control surfaces.

Outgassing rates for the solar array shall be established based upon the performance degradation of the SXI
optical and thermal surfaces according to on-orbit operational temperatures. All spaceciaft panel surfaces with a
view to the SXI radiator and aperture plate shall be vacuum baked. MOLEFLI-IXtr equivaient modeling
analyses shall be performed using outgassing rates from the solar array and panel surfaces with a view of the SXI
to ensure the SXI performance requirements have not been compromised. To minimize deposition on the SXI,
the solar array and panel surface, outgassing rates shall be less than 3.L2 x 10'7 g/cmz-hr as measured on both
sides of the solar array using a 15 MHz (sensitivity of 1.56 x 10-e g/cm2-I{z) TetM averaged over an 8-hour
period. The TQCM FOV shall be completely filled by the solar array. The outgassing rati shall be measured

(h the solar aray at 10'C above the maximum on-orbit operating bmperarure-, and the TQCM at lO"C below
operating temperature of the SXI aft radiator plate.

(Note: Please refer to Appendix A, Deviation and Waiver Requests for Paragraph l0.ll.3) MOD 24, CCR
6004; NIOD 36, CCR 6058; MOD 40 CCR 6072, CCR 6a46A, CCR 6045A; ptOb 48 CCR 6074, CCR 6081,
ccR 6099. MOD 53 CCR6123A)

10. I 1.4 Plume Impingement ' All ascent, transfer orbit, and station keeping thruster firings shall be analyzed to
determine if any of the cleanliness requirements in section 10.1 1.2 -e e*i"ed"d during the mission life.

I

l0.l1.5 Purge Requirements - Refer to the GFE instrumenr ICDs and CDRL SDA-3.2.17-01 for instrument
purge requirements and launch vehicle requirements.

10.1 1.6 Storage and Transportation - During storage and transportation periods, the spacecraft and instruments
shall be bagged in ESD protective material meeting surface cleanliness requirements and facility requirements.
The hardware or rePresentative witness samples shall be examined/changed out every 6 months during extended
storage periods. Any storage containers used during sphcecraft storage periods shall not be opened oistored in
environments othet than those specified in section 10. I L l.
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NASs-98069
Modification No. 54
Page2 of 2

l. In Clause H.6, increase the funding from $287,628,313 by $30,000,000 to
$317,628,313. The period of allotrnent is from the effective date of the contract through
December 21,2001in accordance with the contractor's correspondence dated April26,
2001.

PCN: 415-02702A(lC)
JON: 415-616-41-81-11
APP: 801/20110(01)
BLI: A703
OC: 4l-2550
AMT: $30,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION



SECTION H OF NAS5-98069
MODIFICATION NO. 54

SPECIAL CONTRACT REQIJIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontacting
Report for Individual Contacts" in accordance with the instuctions on the back of the fonn.

The SF 294 must be submiued to the Contracting Officer on a sdmi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 31 and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what

d. Reporting to NASA Headquarters (SF 295-Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report" in accordance with the instructions on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.
20546:0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 3l and September 30, respectively.

e. Subcontractor Reporting

FAR claus e 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The reports
nray be submitted through the Contractor or submitted directly. Regardless, the Contractor is
responsible for ensuring proper and timely submittal of the required reports.

H.6

(End of clause)

LTMTTATION OF FUNDS (FTXED-PRrCE CONTRACT) (r8-s2.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $317,628,313 is presently
available for payment and allotted to this contract. It is anticipated that from time to time
additional funds will be allocated to the contract in accordance with the following schedule, rurtil
the total price of said item is allotted:

48



SECTION H OF NAS5.98069. 
MODIFICATION NO. 54

SPECIAL CONTRACT REQIIIREMENTS,

SCIIEDULE FOR ALLOTMENT OF FTJNDS

Amounts

To be provided by the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated pursuant to the
Tei.miiiation fot Conveniertce 6f the Government clause of thiseontfact, the totaf a,fiionnf piilablC
by the Government (including amounts payable for subcontracts and settlement costs) pursuant .

to paragraphs (0 and (g) of that clause would, in the exercise of reasonable judgment by the

Contractor, approximate the total amount at the time allotted to the contract. The Contractor is
not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to
time allotted to the contract, ahything to the contrary in the Termination for Convenience of the

Government clause notwithstanding.

(c) (l) It is contemplated that funds presently allotted to this contract will cover
the work to be performed until Decentber 21,2001.

(2\ If funds allotted are considered by the Contractor to be inadequate to cover

the work to be performed until that date, or an agreed date substituted for it, the Contractor shall

notify the Contracting Officer in writing when within the next 60 days the work will reach a

point at which, if the contract is terminated pursuant to the Termination for Convenience of the

Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that

clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (l) above, or an agreed date

substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in
subparagraph (l) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the

contract for a further period as may be specified in the contract or otherwise agreed to by the

parties.

(4) If, after the notification referred to in subdivision (3xii) above, additional
funds are not allotted by the date specified in subparagraph (l) above, or an agreed date

substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate

Date
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NAS5-98069
Modification No. 55

Page2 of2

1. In Clause J.f LIST OF ATTACHMENTS, make the following change:

Attachment K, Performance Based Payments Completion Criteria

Change the Completion Criteria for Milestone N56, Deliver Ground System
SOCC/CDAS's from 4to 6.

2. Replace the contract areas listed below with the enclosed revised page:

Attachment K

Page 3

END OF MODIFICATION



Modification No. 55

GOES N

No. Title Generic Description

15 Ground System
Design Complete

Hardware and software designs complete, site ready and facility
specification complete

16 Start Ground
System Integration

The ground system hardware and satellite operating software is
delivered.

17 Ground System
Complete

The ground system hardware and software are complete, instailed at
the customer site, and the site acceptance testing is complete, with
all anomalies resolved and closed.

18 Mission Complete The transfer orbit and in-orbit test operations are complete. All
arrurnafies ar€r r€rsoweq:-' rne sale||fie ts conngureo Tor on-$€itlon
operations

Milestone Description Completion
Criteria

N2A. Preliminary Design Review Updates 1

N374. EDDS Hardware / Sofhrare Interface 1

N41. GOES N and O Team Kickoff 1

N42. Contract Award to Panametrics for,SEM Instruments 2
N43. Deliver Engineering Communications Model Data 3
N44. S/C Emulator & PES PDR 1

N45. Gate 3 - GOES Bus Lavout Complete 5
N46. Gate 5 - GOES Antenna Desiqn Complete 5
N47. RESERVED
N48. GTACS/NTACTS Proof-of-Concept Demo 6
N49. Gate 4 - GOES Pavload Lavout Complete 5
N50. Communication Subsystem CDR 1

N51. RESERVED
N52. Version Description Document - Build 4 3
N53. RESERVED
N54. Deliver Fliqht Communications Model Data 4
N55. Gate 7 - Start Bus Inteoration 5
N56. Deliver Ground System SOCC/CDASS 6
N57. Gate9-BusComplete 5
N58. GOES N End-to-End Test 1A Completed 6
N59. Fliqht Operations Traininq Proqram Completed 6
N60. Spacecraft Traininq Proqram Plan (Final) 3
N61. Complete Fit Check 6
N62. GOES N End-to-End Test 2 Completed 6
N63. Launch Site Test Procedures 3
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NAS5-98069
Modification No. 56
Page2 ofZ

1. In Clause H.6, increase the funding from $317,628,313 by $26,200,000 to
$343,828,313. The period of allotment is friim the effective date of the contract through
June 21, 2002 in accordance with the conhactor's correspondence dated July 18, 2001.

. 2. 8-loq,k-I2Accounting and Appr-opriation Data;

PCN: 4r5-02718A(lC)
JON: 415-616-41-81-l I
APP: 801/20110(01)
BLI: ,4.704

OC: 41-2550
AMT: S640,699

4rs-027r9A(lc)
415-6t6-4t-81-l I
80r/20110(01)
A705
4t-2550
$559,301

4Ls-02726A(1C)
4t5-616-4t-81-1 I
801/201l0(01)
A706
41-2550
$25,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION



SECTION H OF NASS-98069
MODIFICATION NO. 56

SPECIAL CONTRACT REQT IREMET{TS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF Z94mustbe submitted to the Connactinlbfficer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 3l and September 30, respectively. A final SF'294 must be submitted after confiact
completion. The final SF 294 submittal must be received no later than the due date for what
would have'been the next semi:annuafrwort*

d. Reporting to NASA Headquarters (SF 295-Semi-annual)

The Contractor shall prepare and submit Standard For{n 295 (Rev. 10-95), "Summary
Subcontract Report" in accordance with the instnrctionsi on theback of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, ".Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 3l and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The reports
may be submitted through the Contractor or submitted directly. Regardless, the Contractor is
responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LIMITATION OF FUNDS (FIXED-PRTCE CONTRACT) (18-s2.232-77) (MAR 1989)

(a) Of the total price of CLINs I through 14, the sum of $343,828,313 is presently
available for payment and allotted to this contract. It is anticipated that from time to time
additional funds will be allocated to the contract in accordance with the following schedule, until
the total price of said item is allotted:
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SECTION II OF NASS-98069
MODIFICATION NO.56

SPECIAL CONTRACT REQUIREMENTS

SCI{EDULE FOR ALLOTMENT OF FUNDS
Amounts

To be provided'by the govemment as fuil become avallable.

(b) The Conhactor agrees to perform or have performed work on,the items specified in
paragraph (a) above up to the point at which, if this contract is terminated pursuant to the
fermination forConvEnienCe of the"Govemment cliuse of thil contract, the totai amount piyaUie
by the Government (including amounts payable for subcontracts and settlement costs) pursuant
to paragraphs (f) and (g) of that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractor is
not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to
time allotted to the contract,'anything to the contrary in the Termination for Convenience of the
Government clause noturithstanding.

(c) (l) It is contemplated that funds preseatly allotted to this contract will cover
the work to be performed until June 21, 2002.

(2) If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall
notiff the Contacting Officer in writing when within the next 60 days the work will reach a
point at which, if the contract is terminated pursuant to the Termination for Convenience of the
Government clause of this contract, the total arnount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (l) above, or an agreed date
substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in
subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
conhact for a further period as may be specified in the contract or other-wise agreed to by the
parties.

(4) If, after the notification referred to in subdivision (3)(ii) above, additional
funds are not allotted by the date specified in subparagraph (l) above, or an agreed date
substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate

Date

c
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A. THIS CHANGE ORDER lS ISSUEO PURSUANT TO: (Specify authority) THE CHAN9ES SET FORTH tN ITEM 14 ARE MADE tN THE
CONTMCTOROER NO. IN ITEM 1OA.

B. THE ABOVE NUMBERED CONTMCT/ORDER lS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying office,
Appropriation date, etc.) SET FORTH lN ITEM 14, PURSUANT TO THE AUTHORTW OF FAR 43.109(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

d. OTHER (Specity type of modification and authority)

Mutual Agreement

E. IMPORTANT: Contractor l-l i" not
t-=t
| -! is reCuired to sign this document ard retum 3 copies to the issuing offe.

BX

x

9A. AMENDMENT OF SOLICITATION NO.

1OA. MODIFICATION OF CONTMCT/ORDER NO.

NASs-98069

14. descriptionofamendmenvmodification(OtgantzedbyUCFsectionheailings,includingsdicitationhon'etsubjedmatterwherefeasiile.)

This modification revises clause 8.5 EVENTS FOR PERFORMANCE BASED PAYMENTS and
Attachment K Performance Based Payments Completion Criteria at no change to the contract price.

Accordingly:

herein. all terms and

15A. NAME AND TITLE OF SIGNER (TWe ot pnnt)

J.T. Felicita, Manager, NASA Contracts

158. CONTRASTOFYOFFEROR

16A. NAME AND TITLE OF CONTMCTING OFFTCER (Type ot Nint)
Sandra Marshall

16C. DATE SIGNED

a; ,r'.' , -;' i'i r'
-','t*!lUl

STANDARO FORU 30 (R€n. 10€3)
Prcscribed by GSA

15C. DATE SIGNED

rlt.r/o r
--v| 

A .



NAS5-98069
Modification No. 57
Page2 of 2

1. In Clause 8.5 EVEI{TS FOR PERFORil,IAi\CE BASED PAYMENTS, make the
following changes:

Decrease N84, GRODAS Implementation from $5,000,000 to $1,00d,000.
Add N9e GRODAS-DaIa FlowDernonstrafiog $4;000;00q 8/O1/Oh

2. ln Clause J.f LIST OF ATTACHMENTS, make the following change:

Attachment K. Performance Based Payments Completion Criteria

Add N92, GRODAS Daia Flow Demonstration with a completion criteria of 6.

3. Replace the contract areas listed below with the enclosed revised page:

Contract

Page 16

Attachment K

Page 4-6

END OF MODIFICATION



SECTION B OF NAS5-98069
MODIFICATION NO.57

SUPPLIES OR SERVICES AI\D PRICES/COSTS

N80.

N81.

N82.

N83.

HSE,Delivery to ITT for RTP Checkout

Red Team Kick-offReview. .--

GOES N Solar Array Power Test
I,

System Verifi cation Review

$3,100,000

s8,000,000

$8,000,000'

$7,000,000

1l/01/00

2n5/01

3tr5tOl

3n5tOl

N84.

N8s.

N86.

N87.

N88.

N89.

N90.

N9r.

N92.

GOES O

Spacecraft System Level Reviews

GRODAS Implementation

Phase I SSGS Training

Solar Thermal Balance Test of ,

Solar Array Yoke

EDDS Upgrade Acceptance

Completion of Spare Comm Boxes

Delivery of SSGS Mods

HSE Acceptance

Delivery of INR Analytical Tools

GRODAS Data Flow Demonstration

,$1,000,000

$1,362,529

s3,000,000

$1,000,000

s1,021,539

$1,000,000

$1,000,000

$500,000

$4,000,000

$2,000,000

$8,100,000

$6,700,000

$12,000,000

$500,000

$1,000,000

$500,000

2/1v00

4t2/02

4/t8t02

r2lrU02

nnua3

l19l04

4/4/04

4n5tol

6n5tOl

6n5tOl

6n5tOr

9/r4/0r

I 1/15/01

r/15t02

5n5t02

8/01/01

I
I
I

ol.

02.

03.

c,4.

Critical Design Review

Mission Operations Review

Pre-Environmental Review

Pre-Storage Review

O4A. Pre-Shipment Review

Flight Operations Review

Spacecraft Launch Readiness Review

05.

06.

T6



Modification No.5Z

GOES N

GOES O

N64. INR System Description and Analysis Docurnent (FinaD 3
N65. Contingency Simulation # 1 6
N66. Dress Rehearsal 6
N67. GOES N Data Book 6
N68. GOES N End-to-End Test 4 Completed 6
N69. Algorithm Design Description - Build 3 6
N70: - - ffi m"Data Bud-DiagnGtics Feetures Meetins 6
N71. PES ADD Walk-Thru Review 1

N72. PES ?rototype GUI Demo 6
N73. PES Delivery 4
N74. Wideband Tape Recorder Delivery & Traininq 6
N75. Safehold Mode Proposal 6
N76. Electronic Data Distribution System & Configuration

Mlanagement Review
1

N77. Rebaseline Schedule Review 1

N78. lntegration and Test (l&T) Review 1

t79. 1" Powered Testing of GOES N Bus Module 6
,180. HSE Delivery to ITT for RTP Checkout 6
N81. Red Team Kick-off Review 1

t82. GOES N Solar Array Power Test 6
t83. System Verification Review 1

,184. GRODAS lmplementation 6
N85. Phase I SSGS Training 6
,186. Solar Thermal Balance Test of Solar Array Yoke 6
N87. EDDS Upgrade Acceptance 6
N88. Completion of Spare Comm Boxes 6
N89. Delivery of SSGS Mods 6
N90. HSE Acceptance 4
N91. Delivery of Analytical Tools 6
N92. GRODAS Data Flow Demonstration 6

Milestone Description Completion
Criteria

o29. Gate 7 - Start Bus Integration 5
o30. Gate9-BusComplete 5
o31. Gate 10 - Payload Complete 5
o32. Bus & SEM Instruments Integration & Test Complete 6



Modification No.57

GOES O

GOES P

GOES Q

o33. XRS/EUV/EPS/HEPAD Flight Unit#2 (N-O Spares) pre-
Shipment Review

I

o34. Gate 12 - GOES O S/C to System Test 5
o35. Gate 13 - GOES O S/C Corhplete 5
o36. GOES O End-to-End Test 4 Completed 6
o37. Gate 7U.5 - GOES O Bus Propulsion Subsystem

Complete
5

o38. 
**-- - Gat6*t t - GOES O'Antdiina"t6lntdgiatictn 5

o39. Gate 12A - Solar Wing to System Test 5
o40. GOES O Bus Interface Verification Test 6
o41. GOES O Yoke Electrical Testing 6
o42. GOES O End-to-End Test 2 Cornpleted 6

Milestone Description Completion
Criteria

P29. Kickoff Meeting 1

P30. Deliver Launch Services Proposal 3
P31. Manufacturing Readiness Review 1

P32. Preliminary Design Review (lf req'd) 1

P33. Transfer SEM instruments from precontractual stores 6
P34. Communication Subsystem to Inteqration 6
P35. T&C Subsystem to Integration 6
P36. Gate 11 - Antenna to lnteqration 5
P37. ACS Subsystem to Inteqration 6
P38. Gate9-BusComplete 5
P39. Bus & SEM Instruments Integration & Test Complete 6
P40. S/C Unit Integration Complete 6
P41. SEM Instruments Inteqration & Test 6
P42. Gate 12 - S/C to System Test 5
P43. GFE Integration 6
P44. Complete EMI/EMC Test 6

Milestone Description Completion
Criteria

Q29. Kickoff Meeting 1

Q30. Deliver Launch Services Proposal 3



Modification No.57

@ coEse

Q31. Manufacturinq Readiness Review 1

Q32. Preliminary Design Review (lf req'd) 1

Q33. TrEnsfer SEM instruments fibm precontractual stores 6

Q34. Communication Subsystem to I ntegration 6

Q35. T&C Subsvstem to Integration 6

Q36. Gate 11 - Antenna to Integration 5

Q37:'* ACS Subsystem to lntegration - *-o--*'
Q38. Gate9-BusComPlete 5

Q39. Bus & SEM lnstruments Integratio@ 6

Q40. S/C Unit Integration ComPlete 6

Q41. SEM Instruments lntegration & Test 6

Q42. Gate 12 - S/C to SYstem Test 5

Q43. GFE Inteqfation 6

Q44. Complete EMI/EMC Test 6



AMENDMENT OF SOLIGITATION/
MODIFICATION OF CONTRACT

AMENDMENTiMODIFICATION NO.

ieht (5
CODE

Space Flight Center
GOES Procurement Office, Code2l4.2
Greenbelt, MD 20071

8. NAME AND ADDRESS OF CONTRACTOR (No., street, county, State, and Zp Code)

Boeing Satel'lite Systems, Inc.

7. ADMfNfSTERED BY (lf oher thn ttem 6) cooE

PAGE OF

I
5. PROJECT tlo. (ff 4|pticeile)

NASA/Goddard Space Flight Center and
DCMC/Hughes - Los Angeles

PO Box 92919

3. EFFECTIVEDATE

See Block 16C
4, REQUISITIO?.I/PURCI'OASE REQ. NO.

See Block 12

X

Los Angeles, CA 90009

FACILITY CODE

98. DATED(SEEITEMll)

1OB. DA (sEE |TEM 13)

0v28t98
11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

n fft" above numbered solicitation is amended as set fotth in ltem t+. Ttre hour aJ oal spex*neo Or receipt of Ofiers f] is exl6nd€d, f] f ,,ot 
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BA.IC: 427 N/A
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B. THE ABOVE NUMBERED CONTRACT/ORDER lS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as chang€s in paying office,
Appropriation date, erc.) sET FoRTH tN ITEM 14, punsur$lr ro rHE AuTHoRtTy oF FAR 43.103(b).
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Basic Contract Authoritv
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x

9A. AMENDMENT OF SOLICITATION NO.

1OA. MODIFICATION OF CONTMCT/ORDER NO,

NAS5-98069

14. description of amendmenUmodification (Organized by UCF section headings, including sdicitatioty'contract subiect matter whete feasible.)

This modification revises clause B.5 EVENTS FOR PEFJORMANCE BASED PAYMENTS and
Attachment K Performance Based Payments Completion Criteria at no change to the contract price.

Accordingly:

herein. all tems and clnditrons of and eflec{.

164. NAME AND TfTLE OF CONTRACTTNG OFFTCER (Type or print)

Sandra Marshall
15A. NAME AND TITLE OF SIGNER (TWe or pdnt)

J.T. Felicita, Manager, NASA Contracts
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-1524070

16C. DATE SIGNED
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! ' :':J l:2 /

STANDARD FORM 3O (Rev. 1043)
Presoibed by GSA

15C. DATE SIGNED

rr/oe /o r

PREVIOUS EDITION UNUSABLE



NAS5-98069
Modification No. 58
Page2 of 2

1.. In Clause 8.5 EVENTS FoR PERFORMAIICE BASED PAYI\,IENTS, make the
following changes:

Add O43, Component and Subsystem Test Data Packages, $3,000,000, 10/0t/0t.
DebieaSe'O3z; BiiS &SEM Instmriients hfegratioii & TeSt Comtl6te"from S13 ;000;000
to $10,000,000.

2. lnClause J.f LIST OF ATTACHMENTS, make the following change:

Attachment K, Performarlce Based Pavments Completion Criteria

Add O43, Component and Subsystem Test Data Packages with a completion criteria of
Document S-41 5-26, SFAT-3.3. 1-02.

3. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 18

Page 19

Attachment K

Title Page
Page 5
Page 6

END OF MODIFICATION



o22.

o23.

o24.

o25.

SECTION B OF NAS5-98069
MODIFICATION NO. 58

SUPPLIES OR SERVICES Ai\D PRICES/COSTS

RESERVED

RESERVED

ExternallndependentReadinessReview $1,000,000

$enio-r-\{$AMggeg-eryr_ql!
Mission Readiness Review

Launch Readiness Review

2/tzt04

3nOt04$,s-Q9,,q-0_Q

$2,000,000

$1,000,000

$1,900,000

$1,000,000

$1,000,000

$10,000,000

$1,500,000

$4,000,000

$2,000,000

$2,000,000

$9,500,000

$9,500,000

$10,000,000

$500,000 3/3v04

System Events I

O27. SpacecraftEngineeringHandover

, O28. Final On-orbit Acceptance

Contractor Defined Milestones

O29. GateT - Start Bus Integration

O30. Gate 9 - Bus Complete

03l. Gate 10 - Payload Complete

O32. Bus & SEM lnstruments Integration
& Test Complete

026.

033.

034.

035.

036.

o37.

038.

039.

4130t04

9t24t04

2trr/00

8t24t00

r/t6/01

Ur6t01

r2l07tjr

4103t02

U07103

rzt0st02

rUt5/00

10/30/00

10/01/01

)RSIEW/EPS/HEPAD Flight Unit #2
[N-O Spares) Pre-Shipment Review

Gate 12 - GOES O S/C to System Test

Gate 13 - GOES O S/C Complete

GOES-O End-to-pnd Test 4 Completed

Gate 7U.5 - GOES O Bus Propulsion
Subsystem Complete

Gate i 1 - GOES O Antenna to Integration

Gate l2A- Solar Wing to System Test

18



040.

o41.

o42.

o43.

SECTION B OF NAS5-98069
MODIFICATION NO. 58

SUPPLIES OR SERYICES A}{D PRICES/COSTS

GOES O Bus Interface Verification Test $9,000,000

GOES O Yoke Electrical Testing 58,700,000

GOES O End-to-End Test 2 Completed $3,000,000

Component & Subsystem Test Data Packages $3,000',000

10/01/01

10/01/01

rOt01t02

10/01/01

GOES P

Spacecraft System Level Reviews

o P5.

P6.

Pl.

P2.

P3.

P4.

P10.

Pl r.

Pt2.

Pl3.

Critical Design Review

Mission Operations Review

Pre-Environmental Review

Pre-Shipment Review

Flight Operations Review

Spacecraft Launch Readiness
Review

Launch Vehicle Interface
Requirements Document

Spacecraff/Launch Vehicle
Interface Control Document

Mission Integration Program
Kickoff Review

Final Loads Verification Review

$3,750,000

$4,000,000

$4,000,000

$2,400,000

$2,400,000

$2,300,000

$7,000,000

$3,750,000

$3,750,000

$3,750,000

$4,000,000

$7,000,000

$4,000,000

2/6/04

4/5t05

7/5/05

tt/29/05

utzta6

4/4t06

Ll/4/03

t2t30t03

3/2/04

rU28l03

1lst05

r0l8t03

7/29/05

Software Subsystem Reviews

P7. Critical Design Review

P8. Test Readiness Review

P9. Acceptance Review

Launch Services

t9



o Modification No.58

Attachment K

PERFOR]VIANCE BASED PAYMENTS
COMPLETIOII CRITERIA

(Contractor Provided Milestones)

January l2rt998

(Revision A - September 10, 1998)



Modification No.58

GOES O

GOES P

o33. XRS/EUV/EPS/HEPAD Flight Unit#2 (N-O Spares) Pre-
Shipment Review

1

o34. Gate 12 - GOES O S/C to System Test 5
o35. Gate'13 - GOES O S/C Complete 5
036. GOES O End-to-End Test 4 Completed 6
o37. Gate 7U.5 - GOES O Bus Propulsion Subsystem,

Complete
5

o38. Gate 11 - GOES O Antenna to Inteqration 5
o39. Gate 12A- Solar Winq to System Test 5
o40. GOES O Bus Interface Verification Test 6
o41. GOES O Yoke Electrical Testino 6
o42. GOES O Endto-End Test 2 Completed 6
043. Component & Subsystem Test Data Packages Document

s415-26
SFAT.

3.3.1-02

Milestone Description Completion
Criteria

P29. Kickoff Meetinq 1

P30. Deliver Launch Services Proposal 3
P31. \4anufacturing Readiness Review 1

P32. Preliminary Desiqn Review (lf req'd) 'l

P33. fransfer SEM instruments from precontractual stores 6
P34. Oommunication Subsystem to lnteqration 6
P35. I&C Subsystem to Integration 6
P36. Gate 11 - Antenna to Inteqration 5
P37. ACS Subsystem to Intesration 6
P38. Gate9-BusComplete 5
P39. Bus & SEM Instruments Integration & Test Complete 6
P40. S/C Unit Integration Complete 6
P41. SEM lnstruments Inteoration & Test 6
P42. Gate 12 - S/C to System Test 5

P43. GFE Inteqration 6
P44. Complete EMI/EMC Test 6



Modification No.58

@ GOES Q

Milestone Description Completion
Criteria

Q29. Kickoff Meeting 1

Q30. Deliver Launch Services Proposal 3

Q31. Manufacturinq Readiness RevieW 1

q32._ _ Preliminary Desiqn Review (lf req'd) 1

Q33. Transfer SEM instruments from precontractual stores 6

Q34. Communication Subsystem to lntegration 6

Q35. T&C Subsystem to Integration 6

Q36. Gate 11 - Antenna to lntegration 5

Q37. ACS Subsystem to lntegration I 6

Q38. Gate9-BusComplete 5

Q39. Bus & SEM lnstruments Integration & Test Complete 6

Q40. S/C Unit Integration ComPlete 6

Q41. SEM Instruments lntegration & Test 6

Q42. Gate 12 - S/C to System Test 5

Q43. GFE Integration 6

Q44. Complete EMI/EMC Test 6



AMENDMENT OF SOLICITATION/
MODIFICATION OF CONTRACT
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NASA/Goddard Space Flight Center
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l. In Clause B.l DELfVERABLE
number lla. as follows:

CLIN Description

NAS5-98069
Msdification No. 59

Page 2 of 13

REQUIREMENTS add Contract Line Item

Price

1 la. One set of GOES N/O Spares

as listed in Attachment M
$49,500,000

2. Increase Clause 8.2 FIRM FIXED PRICE as follows:

From Ey To

$461,960,104 $49,500,000 $5 I 1,460, 104

3. In Clause 8.5 EVENTS FOR PERFORMANCE BASED PAYMENTS' add the

following events for GOES O:

osl.
os2.

os3

os4.

os5.
os6.
os7.
os8.
os9.
os 10.

os1r.
os r2.
os 13

os 14

os 15.

os 16.

os l7
osr8

os 19.

os20

GOES O Spares Kick-OffMeeting
Place Order to Panametrics - SEM
Instruments
Place Order for COMDEV Microwave
Units
Place Order for SAAB Deployable
Omni Antenna
Place Order for Ball Star Trackers
Order Solar Cells & Yoke
Order Structure Long Lead Parts
Order LHPs
Order CCFIPs
Receive Yoke Substrate
EP Power Components Complete
Structure Composites Fab Complete
Magnetometer Delivery Compl ete
Harness Fab Complete
Aft T&C Omni Complete
Battery Fabrication Complete
Receive Solar Cells
Spacecraft Structure Assembly
Complete
Panametrics Delivery Complete
Gate I I - Antenna to Integration

$13,000,000
$3,000,000

$3, I 00,000

$3,400,000

$3,500,000
$3,300,000
$2,500,000
$2,400,000
$2,400,000
$1, 100,000
$ t, 100,000
$ l, 100,000
$ l, 100,000
$ l, 100,000
s l, 100,000
$2,100,000
$ l, 100,000
$ l, 100,000

$ l, 100,000
$900,000

1l/05/01
rzl0voL

0vt5l02

02/15t02

031r5102
0410r/02
05/0v02
06/0v02
oTlauaz
o8l0t/02
0810v02
09/0U02
a9/t5/02
I0/av02
t0130/02
rv0U02
r2l0U02
tzl0t/02

0 l /0 1/03

01/ l 5/03



NASs-98069
Modification No. 59
Page 3 of 13

4. In Clause E.r MATERTAL INSPECTION AND RICEIVTNG REPORT NoT
REQ{IIRED, add CLIN lla. as an item that requires a Material fnspection and
Receiving Report at the time of delivery.

5. In Clause F.l DELMRY SCI{TTDULE, add the following:

Contract Line
Item Number

(cLn\I)

I la.

Description

One Set of GOES N/O Spares
as listed in Attachment M

Delivery Date

April 2004

sow
Reference

J.).It

6. rn Clause F.2 ENGINEERING HAI\tDovER DATES AltD STORAGE DATES,
change the earliest storage date,for GOES P to January l, 2005 and change the
engineering handover date for GOES P to April 30,2005.

7. Modify Clause H.f OPTION FOR ADDITIONAL SPACECRAFT, to reflect the
underlined text:

The Contraaing Officer shall give the Contractor at least 24 months written notice prior
to the GOES P engineering handover date and 36 months written notice, prior to the
GOES O engineering handover date, that the Government intends to unilaterally exercise,
by contract modification, the option for one additional GoEs spacecraft. The
Government reserves the right to unilaterally exercise this option earlier and accelerate
the engineering handover date providing the Contractor receives written notice 36 months
prior to the accelerated engineering handover date. These options shall be exercised
sequentially.

Refer to Clauses H.2. H.2i and H.24 foi other changes to the above-mentioned prices.

1

8. In Clause,H.4 ADDITIONAL GOVERNNIENT ACCOMMODATIONS, modify
the first paragraph in itenr b. to reflect the underlined text:

b. For reasons other than the condition stated in paragraph a. above, the Government
may delay the spacecraft test program by no more than thirty (30) days, twenty-eight (28)
days for GOES N onllt for late instrument deliveries or additional instrument
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accommodations. If this delay exceeds thirty (30) days, rwenry-eighty (28) days for
GOES N only. the Government shall adjust the engineering handover date, for that
spacecraft, on a day-for-day basis. The Government shall also pay to the contractoq for
each spacecraft or replacement spacecraft, the daily rate below for the specified
instrument.

integrate it to the yoke prior to the GOES N Yoke Electrical Tests without delay to those
tests. jhe contractor shall not be required to integgte the S)fl eneineering model and shall
proceed directly to S)([ flieht instrument inteeration. In that case. the allowable
Government delay of spacecraft test reverts back to thirty (30) days for GOES N.

9. Modify the following paragraphs in Clause H.f 0 ELf,CTION OF
GO VERNMENT.PRO VIDED LAUNCH SER VICES AND AD VAN CE
AGREEMENT FOR DEDUCTIVE CHANGE FOR GOYERNMENT.PROVIDED
LAIJNCH SERVICES to reflect the underlined text:

The Government may elect to provide launch services to the contractor for any spacecraft
or its replacement, in lieu of contractor-provided launch services. The Government may
invoke this deductive change through a unilateral modification to the contract, provided
the Government has issued this modification at least 29 months prior to the engineering
handover date for GOES N, 32 months prior to the engineering handover datelor GOES
O, 24 months prior to the eneineering handover date for GOES P and 25 months prior to
the eneineering handover date lor GOES O. The respective contract line item in Clause
B.l, contract price in Clause B.2, Performance Based Payments in Clause E}.4 and option
price in Clause H.l shall each be reduced by the following aniount:

If a unilateral modification electing Government-provided launch services is issued less
than 29 months prior to the engineering handover date for GOES N, 32 months prior to
the engineering handover date for GOES O, 24 months prior to the engineerinq handover
date for GOES P and 25 months prior to the scheduled engineering handover date for
GOES O. the unilateral modification shall constitute a partial termination and shall be
executed per the Advance Understanding-in Clause H.l l. The date of issuance shall be
the effective date of the unilateral modification indicatine election of Government-
provided launch services.

10. Add Clause H.24 ADVANCE AGREENIENT FOR USING SPARE PARTS ON
ADDITIONAT SPACECRAFT

When NASA exercises Option I for GOES P under Clause H. t OPTION FOR
ADDITIONAL SPACECRAFT, NASA may unilaterally authorize the contractor to
utilize item number I Ia., GOES N/O Spares, in Clause B.l DELIVERABLE
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REQLTIREMENTS for this spacecraft. If this authorization is given, the firm fixed priceof Option I shall be reducedby $49,500,000. Once this reduction has been made,performance based payments for GOES P will u" r"prarea with the list of events inAttachment N of this conhact.

Further, if this authorization is given, the delivery of the GOES N/O Spares shall be
{9]990 ana lbt*ggttagto.r shal!-retaia title, poss;sion" and risk of dd*g*;bss€f thr**-GoES N/o spares until the final acceptancJby the Government of the GoEs p
spacecraft' At such time as the Conractor shall tender the GOES p spacecraft for finala9{v9.v and acceptance by the Government, the contactor shall include in the document
of delivery (DD-250), by separate line item, the tender ofthe basic contract item l la.(-qgES N/O Spares) for delivery and acceptance. The Govemment agrees that the
delivery and acceptance of the GOES P spacecraft shall be sufficient to meet the criteria
for the acceptance of basic contract item i la. (GOES N/o spares).

IfNASA does not exercise Option l, the contractor shall be entitled to arr equitable
adjustment for the costs associated with delivery and Government acceptance procedures
of Contract Line Item Number l la.

All other terms and conditions of the contract remain in effect for these options.

(End of clause)

11. In clause J.l LIsr oF ATTACIIMENTS, make the following changes:

Attachment A. Statement of Work

Add the following paragraph: i

3.3.17 GOES N, O Spacecraft Spares

The spacecraft confactor shall furnish all necessary personnel, facilities, services, and
materials to support the fabrication, the assembly, *d ttt" test efforts for one full set of
flight qualified GOES NO spares (except the opiical bench and the thermal blankets).
The spacecraft confiactor personnel, facilities, service, and upkeep efforts, for the
development of the spares,.ghall comply with the ground storage, the on orbit storage,
an! the on orbit operation lifetime mission requirJments of the spacecraft. All
subsystems and component testing shall be performed with calibrated GSE. All the
spacecraft contractor practices, testing, and support as detailed by the subsystem
Fabrication, Assanbly, and Test (Section f .f ana subsections) shall be utilized. In the
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event that any of the GOES spare unit(s) is needed to replace a GOES N and/or GOES O
flight unit, the spacecraft contractor shall replace the spare unit.

Add the underlined text to the end of the following paragraph:

3.4.3.5.1 Flight Instrument Integration (GOES-N only)

event that delivered
fte c"nqrctor in tirn" t" im
Tesls without delav to thosq tests. the contractor shall no@ sx

shall procgEd directly to S)O flisht instrument i

Add the following paragraph:

3.3.13.1 Emulator Warranty

The spacecraft contractor shall provide continuous hardware and software maintenance
(i.e parts and labor) support for all delivered spacecraft emulators and spacecraft
contractorprovided spare emulator boards (e.g. ETC, EACE) from the iime of Final
Acceptance by the government until Octob er 7 , 2003. The spacecraft contractor shall
also maintain the Imager/Sounder Insbrrment simulator hardware for this same period.
SXI Emulator hardware aird softrvare and Imager/ Sounder Instrument simulator softrvare
maintenance remains the responsibility of the government.

During the period from Final Acceptance to October 7,2003,the spacecraft contractor
shall update the spacecraft emulator hardware and software with any changes associated
with changes to the flight ACE hardware or software. Additionalty, ttre spLecraft
contractor shall support up td seven (7) simulation software upgrades to support GIR
closure or database modifications.

Any problems or discrepancies encountered by the govenrment during the maintenance
period will be reported as GIRs and maintained in the NOAA ATS. GIRs identiffing
emulator non-conforririty to Perfonnance Specification requirements or failures in either

Thermal V



NAS5-98069
Modification No. 59
Page 7 of l3

emulator hardware or software, and are deemed necessary by the NASAnIOAA Ground
System Review Board shall be fixed by the spacecraft co'nnactor maintenance reirm
during this period. The spacecraft contrac_toishall provide an emulator representative toparticipate on the NASAAIOAA Ground System Rlview Board. Teleconference
participation in review board meetings by this representative is acceptable.

Add the following to the end of paragraph j.4.4:

' Government ana Cf! contractor support for activities involving GFE instnrments isdefined in Table 3.4.5.1.

Add the following paragraph:

3-4-4-4.4 DCPR 8 PsK End-to-End BER Demonstration Test

The spacecraft contractorshall perform a one-time end-to-end BER test on the GOES N
or 0 spacecraft to veri-ry the compatibility of a GFE 8 pSK modem pair lupiint and
downlink) with one of_the GOES N-Q spacecraft. The spacecraft contractor BER STE in
combination with the_GIE modem pairitratt comprise the required test set. The
spacecraft contractor BER STE shall consist of alithe required frequency conversion,
noise level set, and bit steam transmitters and receivers. The combinediest equipment
shall be used to measure BER as a function of Eb/-lrlo for the service downlinks. The
Government will ensure that the GFE modem interconnects with the spacecraft conhactor
BER STE without modification of the spacecraft confiactor STE. Thr;e configurations
shall be used in the test. In the first configuration, the STE including the GFELodem
pair shall be connected together by a simple loopback to establish a baseline for the other
measurements. The second configuration characterizes the combined response of the
DCPI satellite channel, GFE modems, and the spacecraft contractor BER STEwithout
adjacent channel interference. The third configuration characterizes the combined
response of the DCPR satellite channel, GFE riodems, spacecraft contractor BER STE
with interference from adjacent operating satellite channlh.

Data for each curve shall be collected using the 8PSK waveform running at l.Ztcbps. For
each curve, six (6) data points will be collected and the last point will be-at - .ooii"t"--
of approximately l0{. The test shall ucb only the primary riceiver and only the domestic
band.

In support of the test, the spacecraft contractor shall develop and release via Special Test
Request (STR) a test plan and test procedure. The plan andprocedure shall be provided
to the govemment for review. Prior to the test, the spacecrart contractor shall hold a test
readiness review. Following the completion of the tist, the spacecraft contractor shall
issue a test report, which summarizes the findings of the test.
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Testing for the three test configurations shall be allocated 7 days/3 shifts. The allocated
time for this test includes pre-test setup, test execution, and post-test deconfiguration.
Debug activities shall be limited to those necessary to establish valid test configurations
and resolve test execution deficiencies. Anomalies encountered during the testing shatl
be tracked by the spacecraft contractor's test anomaly fiacking system. The DCPR SPSK
BER Demonsfiat-ionTg$ qbal-!!e- pgffgmed !e !e!p_f th+-QQEg _N P--SB "rn_inup 2__msnr-hs..- "The i;f ;haliG niieautea 6y ttre ipicecian ;;tr;6; to minimize the schedule
disruption and'will use spacecraft flight hardware to the mocimum extent possible.

Modiff paragraph 3.4.5.1 to include the underlined text as follows:

3.4.5.1 GOES N-Q Environmental Tests with GFE Instruments

The spacecraft contractor shall schedule the following work days per GFE instrument
(i.e., multiply by 3 for the Imager, Sounder, and SXI) for instrument testing during
spacecraft environmental testing. GFE Instrument test durations defined in Table 3.4.5.1
assume a 24-hour work day during thermal vacuum testing, and a l6-hour work day for
other phases. Government and GFE contractor support during activities involving GFE
instruments is defined in Table 3.4.5.1. Durations may be adjusted to accommodate the
spacecraft nominal work day as long as the total number of test hours remains constant.
The spacecraft contractor shall provide access to the spacecraft, spacecraft GSE, and
personnel as required to support the testing. Spacecraft testing may be conducted in
parallel if it does not interfere with or compromise instrument testing. The spacecraft
contractor shall allow GFE instnrment tests to be conducted in parallel with spacecraft
testing if they do not interfere with or compromise spacecraft testing. The spacecraft
contractor shall keep the GFE instnrments on and operating during temperature
transitions at all times possible.
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Table 3.4.5.1
GFE Instrument Test Program Requirements

y outgassmg
and RGA measurements satisff the contamination requirements of S-415-22,
section l0.l I .

'I

** During,SCTV phases, the govemment and GFE conFactors shall support 24 hour
work davs, 7 days a week as required for activities involving GFE instruments.
Durins non-SCTV phaSes, the government and GFE contractors shall support 16-
hour work days as required for activities involvine the GFE instruments. except
for GOES N and O where the qovernment and GFE lmager/Sounder confractor
shall support up to 52 (GOES N) and 44 (GOES O) 24-hour work days 6 davs a

week as required for activities involvinq the GFE instruments.

Test Phase Days Per
tt

Instrument
Additional Requirements

Baseline Performance l0 (30 total) As defined in section 3.4.4.2

Pre-Vibration Functional 0.5 (1.5 total)

Post-Vibration Ambient I (3 total) Imager/Sounder cooler door axis
vertical

TV Eqpt.
InstalVcheckout/ali gn

3 total Instnunent manufacturing preparations
for T/V conducted in parallel

Pre-TV (ambient in chamber) 2 (6 total) Perform dynamic interaction test

High Temp. Outgassing 8 total* Note: 7 days outgassing + I day for
cooler cool down

TV "Hot" Plateau 4 (12 total) Perform dynamic interaction test.
Limit activities which disturb
instument temperature stability.

Mission Ops ETE Test #3 1.33 (32 hrs)

TV "Cold" Plateau 4 (12 total) Limit activities which disturb
instrument temperature stability.
Perform dynamic interaction test

Post-TV (ambient in
chamber)

2 (6 total)

Post-TV/Pre-Ship Functional 8 (24 total) Imager/Sounder cooler door axis
vertical, Perform wide field collimator
test

Preparation for shipment 2 total

Launch Base Functional 5 (15 total) As defined in section 3-4.6.1

+ 7 dav outsassine is the nomin ing shall continue until



,'.'

NAS5-98069
Modification No. 59
Page 10 ofl3

Attachment B, Performance Specifi cation

Modiff paragraph 9.2.2.1 to reflect the underlined text as follows:

9.2.2.1 Envelope & Mass- The spacecraft and launch vehicle design shall accommodate .

an lmager sensor module, electronics module, and power supply of the mass and

dimensions defined in thelmager-IeD. T,lre spaeecraft sh*ll ineltrde-margin"for-a growth
in the total mass of the GOES-N Imager up to 313 lb (142.0 Ke) and of the GOES O, P,
and Q Imaeers to 316Ib (143.3 Ke.).

Modifi paragraph g.3.2.1 to reflect the underlined text as follows:

9.3.2-l Envelope and Mass - The spacecraft and launch vehicle design shall
accommodate a Sounder sensor module, electronics module, and power supply of the

mass and dimensions defined in the Sounder ICD. The spacecraft shall include margin
for a growth in the total mass of the Sounder up to 339 lb (154.1 Kg.).

Attachment C, GOES N-Q Imaqer lnterface Control DocPment

In table 3.2.1-l,correct the mass properties to reflect those in CCR 7025.

Modify paragraph 2.2 and 5.5 to incorporate the shimming requirements reflected in CCR
70s0.

Attachment D. GOES N-Q Sounder Instrumer-r] Interface Control Document

In table 3.2.1-l,correct the mass properties to reflect those in CCR 7025.

Modiff paragraph 2.2 and,5.5 to incorporate the shimming requirements reflected in CCR
7050.

Attachment E, lnterface Control Document for the Solar X-Rav Imaeer (SXn

Modify paragraph S)O3.2.1-1, SXI3.2.l-2, delete paragraph SXI3.2.l-3, SXI3.2.1-4 and

add table 3.2.1-l to reflect the revised weieht allocations reflected in CCR 4249A.

Modify paragraph 2.2.2 and3.2.3 to reflect the center of gravity and,moments of inertia
changes reflected in CCR 8042A.
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Attachment H. List of Government Furnished Propertv

Change the dates for the Imager, Sounder and SXI instruments to the following:

SAII0Imager
SAII0 Sounder

August 2003
August 2003

S)C_N

S)il_P

Add the following:

Item
DCPR Uplink, Dorvnlink Modems &
Interconnect Hardware

No earlier than October 15, 2001
No later than the start of GOES N EMVEMC spacecraft
level test minus four weeks
October 2003

Attachment J. Small, Small Disadvantaqed and Women-Owned Small Business
Subcontracting Plan

Add revision number two to reflect new numbers based on this negotiation. These
numbers are reflected in the revised pages.

Attactrment K, Performance Based Pavments Completion Criteria, Conhactor Provided
Milestones

Add the following events:

Milestone Description

GOES O Spards Kick-Off Meeting
Place Order to Panametrics - SEM Instruments
Place Order for COMDEV Microwave Units
Place Order for SAAB Dbployable Omni Antenna
Place Order for Ball Star Trackers
Order Solar Cells & Yoke
Order Structure Long Lead Parts
Order LFIPs
Order CCHPs
Receive Yoke Substrate
EP Power Cornponents Complete

Date Available
Oct. 1,2001

SOW Location
3.4.4.4.4

Completion
Criteria

os 1.

os2.
os3.
os4.
os5.
os6.
os7.
os8.
os9.
os10.
osl l.

I
.2

2
2
2

2

2

2

2

6
6
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OS12. Structure Composites Fab Complete
OS13. MagnetometerDeliveryComplete
OS14. Harness Fab Complete
OS15. Afr T&C Omni Complete
OSl6. Battery Fabrication Complete
O$17. - .. Receive Solar.-Ce[ls--*-
OSl8. Spacecraft Structure Assembly Complete
OS19. Panametrics Delivery Complete
OS20. Gate 1l - Antenna to Integration

Add Attachment M, GOES N/O Spares, dated October 2001.

Add Attachment N, Per:formance Based Payments for Clause H.zl,dated October 2001.

12. Replace the contract areas listed below with the enclosed revised pages:

Contract
Page 3
Page 5

Page 6
Page 19

Page l9a
Page 34
Page 39
Page 40
Page 43-45
Page 52
Page 53

Page 62
Page 76

Attachment A Statement of Work
Section 3.3.13.1
Section 3.3.17
Section 3.4 3.5.1
Section 3.4.4
Section 3.4.4.4.4
Section 3.4.5.1

6
6
6
6

6

--..',- .6
6
6
5
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Attachment B. Performance Specifi cation
Section 9.2.2.1
Section 9.3.2.1

Attachment H- List of Government Furnished Property
Replace in its entirety dated October 2001

Attachment J. Small. Small Disadvantaged and Wompn-Owned Small Business
Subcontractine Plan
Incorporate revision dated October 23,20Q1

Attachment K Performance Bas'ed Payments Completion Criteria
Title Page
Page 5-6

Attachment M. GOES N/O Spares
Title Page
Pages l-4

Attachment N. GOES P Performance Based Payments for Clause H.24
New document

In consideration of the modification(s) agreed to herein as a complete equitable
adjustment lor the effort associated with the CCR's listed in Block l4 of page I of this
modification and Boeing's proposal entitled GOES O Spares, dated September 2001, the
Contractor hereby releases the Gover4ment from any and all liability under this contract
for further equitable adjustments attributable to such facts or circumstances giving rise by
this action.

END OF MODIFICATION

59
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SUPPLIES OR SERWCES AND PRICES/COSTS

11.

1 la.

12.

On-Orbit Acceptance of
GOES O Spacecraft

One set of GOES N/O Spares
as listed in Attachment M

Special Task Assignments
with Reports

$ 148,981,565

$49,500,000

See Clause B.9

13.

14.

gPTroNl

15.

16.

17.

18.

OPTION 2

19.

20.

2r.

22.

Additional lntegration &
Testing Support

Spacecraft Storage

See Clause H.4

See Clause H.4

$190,900,000

See Clause B.9

See Clause H.4

See Clause H.4

$185,000,000

See Clause 8.9

See Clause H.4

See Clause H.4

On-Orbit Acceptance of
GOES P Spacecraft

Special Task Assignments
with Reports

Additional Integration &
Testing Support

Spacecraft Storage

On-Orbit Acceptance of
GOES Q Spacecraft,

Special Task Assignments
with Reports

Additional Integration &
Testing Support

Spacecraft Storage ''

Total value of each CLIN, for purposes of final payment shall be reduced by Performance Based

Payments made to the contractor for that CLIN.

(End of clause)

5



SECTION B OF NAS5-98069

MODIFICATION NO. 59

SUPPLIES OR SERVICES AND PRICES/COSTS

8.2 FIRM FIXED PRICE (18-52.216-78) (DEC 1988)

The total firm fixed price for this contract is $511,460,104.

(End of clause)

8.3 RESERVED

8.4 PERFORMANCE-BASED PAYMENTS (s2.232-32) (MAY 1997)

(a) Amount of payments and limitations on payments. Subject to such other limitations and

conditions as are specified in this contract and this clause, the amount of payments and

limitations on payments shall be specified in the contract's description of the basis for payment'

(b) contractor request for performance-based payment. The contractor may submit requests for

payment of performance-based payments not more frequently than monthly, in a form and

manner acceptable to the Contracting officer. unless otherwise authorized by the Contracting

Officer, all performance-based payments in any period for which payment is being requested

shall be included in a single request, appropriateiy itemized and totaled. The contractor's request

shall contain tfr" irio*uiion *d certification detailed in paragraphs (l) and (m) of this clause'

(c) Approval and payment of requests. (1) The contractor shall not be entitled to payment of a

,"q,r"rt for performance-based payment prior to successful accomplishment of the evenl or 
.

performance criterion for which payme; is requested. The Contracting Officer shall determine

whether the event or performur,"L .rit"rion for which payment is requested has been successfully

accomplished in accordance with the terms of the contract. The Contracting Officer may' at any

time, rlquire the Contractor to substantiate the successful performance of any event or

performince criterion which has been or is represented as being payable'

(2) A payment under this performance-based payment clause is a contract financing

payment under,tr"pto*p, Payment clause of this contract, and approved requests shall be paid

in accordance with the prompt payment period and provisions specified for contract financing

payments by that clause. However, if the contracting officer requires substantiation as provided

in paragraph (cXl) of this clausel or inquires into the 
-stalus 

of an event or performance criterion'

or into any of the conditions listed in paragraph (e) of this clause, or into the Contractor

certification, payment is not required, and the prompt payment period shall not begin until the

Contracting Officer approves the request'

(3) The upprouut by the Contracting Officer of a request for performance-based payment

does not constituti an acc'eptance by the Government and does not excuse the Contractor from
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GOES O Bus Interface Verification Test $9,000,000

GOES O Yoke Electrical Testing $8,700,000

GOES O End-to-End Test 2 Completed $3,000,000

Component & Subsystem Test Data Packages $3'000,000

o40.

o41.

o42.

o43.

10/01/01

10/01/01

t0l0v02

10/01i01

Spares

osl.

os2.

os3.

os4.

oss.

os6.

os7.

os8.

os9.

os10.

osl t.

osl2.

OS13.

os14.

os15.

os16.

GOES O Spares Kick-OffMeeting

Place Order to Panametrics - SEM
Instruments

Place Order for COMDEV Microwave
Units

Place Order for SAAB DePloYable
Omni Antenna

Place Order for Ball Star Trackers

Order Solar Cells & Yoke

Order Structure Long Lead Parts

Order LHPs

Order CCHPs
t

Receive Yoke Substrate

EP Power ComPonents ComPlete

Structure Composites Fab Complete

Magnetometer Delivery'ComPlete

Harness Fab ComPlete

Aft T&C Omni ComPlete

Battery Fabrication ComPlete

$13,000,000

$3,000,000

$3,100,000

$3,400,000

$3,500,000

$3,300,000

$2,500,000

$2,400,000

$2,400,000

$1,100,000

$1,100,000

$1,100,000

$1,100,000

$1,100,000

$1,100,000

$2,100,000

11/05/01

t2l0U0l

0ur5/02

021r5102

031r5102

04l0ll02

05/0r102

0610r/02

0710v02

08/orl02

0810v02

0910r/02

091r5/02

r0l0v02

r0130102

w0r/02

19
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OS17. Receive Solar Cells

OSl8. Spacecraft Structure AssemblY

ComPlete

OSl9. PanametricsDelivery Complete

OS2O.- - Gate-l 1 * Antenna to Integration'

GOES P

Spacecraft System Level Reviews

Pl. Critical Design Review

P2. Mission OPerations Review

P3. Pre-Environmental Review

P4. Pre-ShiPment Review

P5. Flight OPerations Review

P6. SPacecraft Launch Readiness

Review

Software Subsysterh Reviews

$1,100,000 0l/01/03

$900,000 01/15/03

$1,100,000

$1,100,000

$3,750,000

s4,000,000

$4,000,000

$2,400,000

$2,400,000

$2,300,000

$7r000,000

$3,750,000

$3,750,000

$3,750,000

$4,000,p00

s7,000,000

$4,000,000

r2l0U02

r2l0L/02

2t6t04

4lsl05

715105

tr/29/05

v12/06

414106

rU4/03

nBal03

3/2104

ru28/03

1,15/05

10/8/03

7t29l0s

P7.

P8.

P9.

Launch Services

P10.

Pl1.

P12.

P13.

Critical Design Review

Test Readiness Review

Acceptance Review

Lauqch Vehicle Interface
Requirements Document

Spacecraft/Launch Vehic le

Interface Control Document

Mission Integration Program
Kickoff Review

Final Loads Verification Review
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E.1

SECTION E OF NAS5.98069
MODIFICATION NO.59

INSPECTION AI\D ACCEPTAI\ICE

MATERIAL INSPECTION AND RECETVING REPORT NOT REQUIRED

(GSFC s2.246-94) (APR 198e)

NASA FAR Supplement clause 18-52.246-72 of this confract requires the furnishing of a

Material Inspeciitn and Receiving Report (MIRR) (DD Form 250 series) at the time of delivery

of eLIN:s 1--11a-, l5"and-19.under this contraqt, -A1! re.rnainj:rg--C-!-Llt-{qdq"-4,o-!rqqll]rg ?.]{qB&-

(End of clause)

E.2 RESERVED

E.3 INSPECTION SYSTEM RECORDS (GSFC s2.246-r02) (ocT 1988)

The Contractor shall maintain records evidencing inspections in dccordance.with the Inspection

clause of this contract for one (1) year after contract completion.

(End of clause)

8.4 MATERIAL INSPECTION AND RECEIVING REPORT (18-52.246-72) (JUN 1995)

(a) At the time of each delivery to the Government under this contract, the Contractor shall

furnish a Material Inspection and Receiving Report (DD Form 250 series) prepared in an original

copy and sufficient other copies to accomplish the following distribution:

(l) Via mail and marked "Advance Copy", one copy each to the Contracting Officer, the

Contraciing Officer's Technical,Representative (if designated in the contract), and to the

cognizant Administrative Contracting Officer, if any'

(2) Via mail, the original and I copy (unfolded) to the shipment address (delivery point)

specified in Sectiop F of this contract. Mark the exterior of the envelope "CONTAINS DD

FORM 250". This must arrive prior to the shipment'

(3) With shipment in waterproof envelope (one copy) for the consignee.

(a) If the shipment address is not directly to the Goddard Space Flight Center (Greenbelt)
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SECTION F OF NAS5.98069

MODIFICATION NO. 59

DELIVERMS O R PERFORMANCE

9. Data for Communication Modeling

Engineering Model Data

Flight Model Data

Acceptance of SSGS

On.Orbit Aeceptanee of-*- - '- -

GOES O SPacecraft

One set of GOES N/O SPares

as listed in Attachment M

Special Task Assignments

with RePorts

Additional Integration &
Testing SuPPort

Spacecraft Storage

PDR+3 mos.

CDR+6 mos.

GOES N L+9 mos.

End of GQES O PI"T-

April200a

See Clause B.9

See Clause H.4

See Clause H.4

3.2.8.1

3.3.8.1

10.

TI. '

3.5.2.1

Spec. 7.0

3.6.4

3.3.17
1 1a.

12.

I3.

14.

OPTION 1

15.

16.

17-

18.

OPTION 2

19.

20.

On-Orbit AccePtance of
GOES P SPacecraft

Special Task Assignments

with Reports

Additional Integration &
Testing SuPPort

Spacecraft Storage

On-Orbit AccaPtance of
GOES Q SPacecraft

Special Task Assignments

with Reports

End of GOES P PLT 3.6'4

See Clause 8.9

See Clause H.4

See Clause H.4

End of GOES Q PLT 3'6'4

See Clause 8.9
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22.

SECTION F OF NAS5.98069

MODIFICATION NO. 59

DELTVERIES OR PERFORMANCE

See Clause H.4Additional lntegration &
Testing SupPort

Spacecraft Storage See Clause H.4

solely for purposes otmailing*DD F.qm -25Q,-tfr9- slripggg!-g99-t,".--t $",11-!e-19 $9 c-oryr191119

Officlr, Vtait 
-Coae 

ZI4.Z,NASA/GSFC, Greenbelt, MD 20771.

(End of clause)

F.2 ENGINEERING HANDOVER DATES AND STORAGE DATES

The following dates are defined as the engineering handover dates and the earliest dates at which

the spacecruft.n"y be placed into ground storage as defined in clause H'4:

Engineering Handover Date

January 31,2003
April30,2004
April30, 2005

April30,2008

GOES N
GOES O
GOES P
GOES Q

Earliest Ground Storage Date

JanuarY 1,2002
January 1' 2003

JanuarY 1,2005
JanuarY 1,2008

The contractor shall place the GoES N and o spacecraft into storage at the contractor's facility

immediately following successful completion of tpu.."raft Integration and Test (I&T), but no

earlier than the dates Jpecified for Earliest Storage Date (ESD)' No storage charges, as defined

in Clause H.4, shall be paid prior to the ESD'

F.3

(End of clause)

SECTION F CLAUSES N{CONPORATED BY REFERENCE

(s2.242-rs) sToP-woRK ORDER (AUG 1989)

isz.z+t-tq F.q.B. DESTINATIoN (Nov leel)

(End of By Reference Section)

40$



SECTION H OF NAS5.98069
MODIFICATION NO. 59

SPECIAL CONTRACT REQUIREMENTS

H.l OPTION FOR ADDITIONAL SPACECRAFT

The Govemment reseryes the right to unilaterally order-additional missions as sq99i[e-d11

ii"ur.8.1 DELrv;il;;Le nftriinrN,reNrS and clause F-' DELIVERY S.HEDULE'

The total price for Option 1, GOES P is $190'900'000'

The contracting officer sha[ give the contractor at reast 24 months written notice, prior to the

GOES P engineering handover date TJ ie months written notice' prior to the GOES Q

engineering t *oorr":, out", ttt"t the Government intends to unilaterally exercise' by contract

modification, the option for one additional GOES spacecraft' The Government reserves the right

to un'aterally exercise this option.*ri.i*a accerirate the engineering.handover date providing

the contractor receives written ,roti". lo months prior to the accelerated engineering handover

Jut". in.te options shall be exercised sequentially'

. 
Refer to clauses H2,H.22and H.24 for other changes to the above-mentioned prices'

All other terms and conditions of the contract remain in effect for these options'

H.2 LAUNCH SERVICES

The Contractor shall use a

The Contractor shall use a

(End of Clause)

vehicle for launch of GOES N.

vehicle for launch of GOES O"

Delta III

Delta III

The Contractor shall use a TBp (when option is exercised) veiricle for launch of GOES P'

The Contractor shall use a TBp (when option is exercised) vehicle for launch of GOES Q'

once the Government has exercised the option for the additional P or Q spacecraft' the

contractor shall re_determine the price oiit 
" 

launch services for each option. The contractor

shall submit a proposal, for the price of the launch services only, within-45 days' At this time the

price of the option rpu"""run, as st99q in ciause B'l and H't, shall be reduced by $130 million

for GoES p and st;d;iil.n iorcons a ;;e*creased by tie amount negotiated after receipt

of this proposal.

All other terms and conditions remain the same'

(End of clause)
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SECTION H OF NAS5.98069
" MODIFICATION NO.59
SPECIAL CONTRACT REQUIREMENTS

H.3 PRE-DETERMINED ADJUSTMENT FOR LATE DELTVERY

(a) If the engineering handover date, as defined in the contract schedule, is delayed by

more than one hundred trventy (120) days for GOES N, more than ninety (90) days for GOES O

or more than thirty (30) days for either GOES P or GOES Q by the contractor, the confractor

shall pay to the Govemment, for each calendar day of delay, beginning with the one hundred

twenty- 5gsl day for GOESN,ninety--firstday fp:-G-QES O gr th.fdy:-{its!-4qy fq-r-q-r,ry,s$!gq!gg!

,p".#"ft, from the originally specified engineering handover date until the actual engineering

handover date of said spacec.aft, the sum oi$so,ooo, up to a maximum of $ * , for each

spacecraft. The form oipayment, whether a contract credit or otherwise, will be determined by

the Contracting Officer. The prices in this paragraph may be impacted by Clause H'16'
* GOES-N: $5,000,000 and GOES-O, P & Q = $2,000,000 each

(b) Alternatively, if delivery or performance is so delayed, the Government may

terminate this contract in whole or in part under the Default-Supply and Service clause in this

contract and in that event, the Contactor shall be liable for $50,000 per day, which shall not

exceed the maximum of $12,000,000, accruing until the time the Govemment may reasonably

obtain delivery or performance of similar supplies or services. This clause shall not diminish any

rights to which ths Governrnent is entitled under the Default clause or any other clause of this

contract.

(c) The Contractor shall not be charged with late delivery fees or liquidated damages

when the delay in delivery or performance arises out of causes beyond the control and without

the fault or negligence of the Contractor as defined in the Default--(Fixed Price Supply and

Service) (FAR 52.24g.g) clause in this contract. Delay in detivery or performance due solely to

the lack of availability oithe Deep Space Network shall be considered to be beyond the control

and without the fault or negligence of the cbntractor for the purposes of this clause.

(End of Clause)
I

H.4 ADDITIONALGOVERNMENTACCOMMODATIONS

a. During the first year of the contract, the Govemment may elect a one-time delivery slip to the

Imager, Sounder and SXI instruments, along with the engineering handover dates, for all

spacecraft, to the revised dates stated in this paragraph, with a change in the contract price of

i16,300,000 for GOES-N, $62,700,000 for GOES-O, $9,600,000 for GOES-P and $2,400,000

for GOES-Q for an average of 522,750,000 per mission. This paragraph may be impacted by

Clause H.19. The revised dates are.:
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SECTION H OF NAS5-98069
MODIFICATION NO.59

SPECIAL CONTRACT REQUIREMENTS

Instrument Deliverv
GOES N 10/01

GOES O 10104

GOES P 10/06

GOES Q 10i08

b:-For reasonssther tha*theeonditionstated in paragrapha above, theGsvernrnent may-delay*

the spacecraft test program by no more than thirfy (30) days, twenty-eight (28) days for GOES N
only, for late instrument deliveries or additional instrument accommodations. If this delay

exceeds thirry (30) days, twenty-eight (28) days for GOES N only, the Government shall adjust

the engineering handover date, for that spacecraft, on a day-for-day basis. The Government shall

also pay to the contractor, for each spacecraft or replacement spacecraft, the daily rate below for
the specified instrument.

In the event that the SXI flight instrument is delivered to the contractor in time to integrate it to
' 

the yoke prior to the GOES N Yoke Electrical Tests without delay to those tests, the contractor

shall not be required to integrate the SXI engineering model and shall proceed directly to SXI
flight instrument integration. In that case, the allowable Govemment delay of spacecraft test

reverts back to thirty (30) days for GOES N.

Earliest Ground Storage Date

U0ll03
u0ya6
1/01/08
1/01/10

Engineering Handover Date
4t30t03
4t30/06
4t30t08
q3atrc

GOES N GOES O

$ 25,000

$ 25,000

GOES P

$ 18,000

s 18,000

GOES Q

$ 25,000

$ 25,000
I

sXI $ 24,000

Other $ 24,000

This rate applies to each calendar day of delay beginning with the thirty-first day from the

originally specified delivery date until the actual date of said delivery. The prices in this

paragraph may be impacted by Clause H.18.

If Government direction necessitates removing a Government furnished payload, other than SXI,

from the spacecraft for repair or modification, the contract price will be adjusted by the ambient

testing rate, as specified jn paragraph e., for each additional day of testing, with no change to the

engineering handover date. This clause does not apply to testing that is required to demonstrate

that the contractor will meet specifications.

c. The Government may elect to integrate and test the SXI and/or Lightning Mapper instruments

after the spacecraft has been placed into storage but in suffrcient time as to not affect the

engineering handover date. Should the Government elect to exercise this possibility, the
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SECTION II OF NAS5.98069

MODIFICATION NO. 59

SPECIAL CONTRACT REQUIRJMENTS

this paragraph are not subject to the Disputes clause'

(End of Clause)

H.e, SECTION H CLAU-SES INgO--RP9B4TFp-F-Y RE-FERENCE

(r852.2M-70) cEocRApHIC PARTTCIPATION IN THE AEROSPACE PROGRAM

(APRIL 198s)

. (End of BY Reference Section)

H.IO ELECTION OF GOVERNMENT-PROVIDED LAUNCH SERVICES AND

ADVANCE AGREEMENT FORDEDUCTIVE CHANGE FOR GOVERNMENT'

PROVIDED LAUNCH SERVICES

The term "contractor-provided launch services" as used in this clause shall mean the

management or acquiritiott of any hardware, software, equipment, supplies, facilities or services

by the Contractor, or any of its subcontractors, related to the provision of a launch vehicle,

launch vehicle system oi launch service in support of the launch of any spacecraft to be delivered

under this contract. The term shall not include any obtigation the Contractor has under the

contract to integrate the spacecraft with a launch vehicle, to test the spacecraft during the course

of integration with the launch vehicle system, or to provide any service in support of the

spacecraft during anY launch.

The Government may elect to provide launbh services to the contractor for any spacecraft or its

replacement, in lieu of contraclor-provided launch services. The Government may invoke this

deductive change through a unilatiral modification to the contract, provided the Govemment has

issuedthis modificatioriat least 29 months prior to the engineering handover date for GOES N'

32 months prior to the engineering handover date for GOES O,24 months prior to the

engineering handover date for GOES P and 25 months prior to the engineering handover date for

COSS e. The respective contract line itenl in Clause B.l, contract price in Clause B'2'
performance Based,payments in Clause 8.4 and option price in Clause H.1 shall each be reduced

by the following amount:

GOES N 565,900,000
GOES O $70,200,000
GOES P $129,400,000
GOES Q $t39,4oo,oo0

'

52



SECTION H OF NAS5.98069
MODIFICATION NO. 59

SPECIAL CONTRACT REQUIRXMENTS

The Contractor shall refund this amount to the Government or credit this amount to the

Government against future payments under the contract as directed by the Contracting Officer.

The Government reserves the right to unilaterally define the Event and amount of Performance

Based Payments related to the credit referred to above.

If a unilateral modification electing Government-provided launch services is issued less than 29

months prior ro.the engine-ering hand-o-ver-dale for-GQES $,-l,l mqntls ppo1 ,t9--!!tp-p.ltgi-ttgeIr!g .

handover date for GOES O,24 months prior to the engineering handover date for GOES P and

25 months prior to the scheduled engineering handover date for GOES Q, the unilateral

modification shall constitute a partial termination and shall be executed per the Advance

Understanding in Clause H.11. The date of issuance shall be the effective date of the unilateral

modification indicating election of Government-provided launch services.

The parties agree that this settlement represents fair compensation for Contractor effort

accomplished for this change and that the terms as stated herein represent full and final settlement

between the parties for any modification related to Contractor-provided launch services.

If the Govemment issues this Change Order, paragraph 3.8.3 of the Statement of Work shall be in

effect and the following clauses shall no longer be in effect for that spacecraft only:

H.I I ADVANCE UNDERSTANDING REGARDING SETTLEMENT OF

TERMINATION OF CONTRACTOR PROVIDED LAUNCH SERVICES

H.12 LICENSES AND PERMITS FOR A LAI.INCH SERVICE OPERATOR

H.t3 GOVERNMENT INSIGHT AND APPROVAL FOR LAUNCH SERVICES

(End of clause)

H.11 ADVANCE UNDERSTANDING REGARDING SETTLEMENT OF TERMINATION

OF CONTRACTOR PROVIDED LAT]NCH SERVTCES

The parties agree in advance to the following:

(a) Definitions

(l) The term "contractor-provided launch seryices" as used in this clause shall mean the

management or acquisition of any hardware, software, equipment, supplies, facilities or seryices

by the Contractor, or any of its subcontractors, related to the provision of a launch vehicle, launch

vehicle system or launch service in support of the launch of any spacecraft to be delivered under

this contract. The term shall not include any obligation the contractor has under the contract to
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SECTION H OF NAS5.98069
MODIFICATION NO.59

SPECIAL CONTRACT REQUIREMENTS

H.23 ADVANCE AGREEMENT FOR LAUNCH SERVICES ESCALATION COSTS

The fixed price of this contact may receive a one-time a-djustnent for escalation costs associated
with equitable adjustnent of the engineering handover daie for GOES N. The Contractor shall
submit a proposal for the escalation costs only associated with a-djusting the engineering
handover date from October 3l,2OO2 to January 3I,2003. The jrice oiCOnS'N may be
inereased by theamount of theequitabte adjusffflent to be de"ftiitized-effif rEceip of thC piopi*al
but not to exceed $999,000. The Conhactor shall assert the right to submit this proposal no later
than July 31, 2001.

@nd of clause)

H.24 ADVA}.ICE AGFJEMENT FOR USING SPARE PARTS ON ADDTTIONAL
SPACECRAFT

When NASA exercises Option I for GOES P under Clause H.l OPTION FOR ADDITIONAL
SPACECRAFT, NASA may unilaterally authorize the confiactor to utilize item number I la.,
GOES N/O Spares, in Clause B.l DELIVERABLE REQIJIREMENTS forthis spacecraft. If
this authorization is given, the firm fixed price of Option I shall be reduced by $49,500,000.
Once this reduction has been made, performancebased payments for GOES p will be replaced
with the list of events in Attachment N of this contract.

Further, if this authorization is given, the delivery of the GOES N/O Spares shall be delayed and
the confiactor shall retain title, possession, and risk of damage or loss of tn" GOES N/O spares
until the final acceptance by the Government of the GOES P spacecraft. At such time as the
Confiactor shall tender the GOES P spacecr4ft for final delivery and acceptance by the
Government, the confiactor shall include in the document of dJfivery @d-ZSO), by rrprr"tr lin"
item, the tender of the basic contract item I la. (GOES N/O Spareg id delivery and acceptance.
The Government agrees that the delivery and acceptance of the GOES p spacecraft shall be
sufficient to meet the criteria for the acceptance of basic contract item 1ta. ICO6S N/O Spares).

If NASA does not exercise Option l, the contractor shall be entitled to an equitable adjustment
for the costs associated with delivery and GcilVernment acceptance procedures of Contract Line
Itern Number I la.

All other terms and conditions of the contract remain in effect for these options.

(End of clause)
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SECTION J OF NAS$98069
MODIFTCATION NO. 59

LIST OF ATTACHMENTS

J.l LrST OF ATTACHMENTS (GSFC 52.210-10l) (OCT 1988)

The following attachments constitute part of this contract:

Attachment Description

Statement of Work

Performance Specifi cation

A

B

Date

August 26, t997

August 26,1997

D

GOES-N-Q Imager lnterface
Conhol Document

N-Q Sounder Instrrment Interface
Control Document

Interface Control Document for the
Solar X-Ray Imager (S)A)

RESERVED

Contract Document Requirements List

List of Govemment Furnished Property

Program Review Requirements

Small, Small Disadvantaged and
Women-Owned Small Business
Subcontracting Plan

Performance B ased Payments
Completion Criteria

Performance Based Paymehts Completion
Criteria (Contractor Prbvided Milestones)

Interface Control Document for the Solar
X-Ray Imager Ground Support Equipment
and Hughes GOES Satellite (N,O,P,Q)
Integration and Test

GOES N/O Spares ''

Performance Based Payments
for Clause H.24

(End of clause)

76

Revision F

Revision F

Revision C

August 26,1997

August 26, t997

August 26,1997

January 12,1998

August 26,1997

Revision A
September 10, 1998

Revision B

October 2001

October 2001

E

F

G

H

I

J

K

L

M

N



o
f Work5415-23 GOES N-Q Statement o

Three spacecraft emulators shall be fabricated, assembled, and tested that satisfy the requirenFnts

of S4l5-22, section I1.3 and all subsections: one shall be for use at the spacecraft contractor's

facility, and two shall be delivered to a government designated facility. (CCR4074A, Mod 13,

Admin Change for Correction.)

(Two paragraphs deleted)

The spacecraft contractpr shall provide training and training materials for all emulators provided

in accordance with paragraph ti.f of the Performance Specification, inclusive of the GFE

Imager/Sounder and SXI simulators, in the following areas:

h . HSE.related training for approximately ten governmentmission.operations p€fs-Aun*e-l ,-

providing hands-oriemulator, including GFE Imager/Sounder and SCI simulators, training

for:

^. Bringing up the emulator
b. Bringing uP the SXI simulator
c. Conneciing the emulator to GTACS using NTACTS or CORTEX emulation

d. connecting the Imager/sounder simulator comPonent to sPS

e. Connecting the emulator to MRS&S
f. Configuring the emulator, Imager/Sounder simulator, and SCI simulator for specific

simulation scenarios
g. Changing variables for the emulator, Imager/Sounder simulator, and SXI simulator for

the purpose of validating different procedure paths

h. changing variables and tuming on/oFF modeling in the emulator

i. Monitoring simulation variables at the emulator
j. Verifying int"r.onn""tions for all emulator and GFE simulator external interfaces

k. Troubleshooting interconnection problems for all emulator and GFE simulator external

interface

(CCR4226C'Mod 49)

33.f3.1 Emulator Warrantv
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of WorkS4l5-23 GOES N-Q Statement

33.14 Space Environment Monitor Instruments

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary

to fabricate, assemble, and test itre COES N-Q Space Environment Monitor instruments (EPS'

IIEPAD, Magnetometer, XRS/EUV ).

The Government will provide use of the Goddard Magnetics Test Facility, on a one-time only

----.--basis; for leading edgeeheckoutof.space.Environment Monitorinstrumpds*

The Goverament will provide use of the Goddard Materials Engineering Branch llbratory, on a

one-time only basis during the summer 1999 time period, for Magnetometer printed circuit board

coupon testing. (CCR4156A, Mod 29)

33.15 On-Board Computer (OBC)

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary

to fabricate, assemble, and test the GOES N-Q on-board computer(s)'

33.16 INR Performance Evaluation System

The spacecraft contractor shall provide all personnel, facilities, seryices, and materials necessary

to fabhcate, assemble, and test ihe design for two INR performance evaluation systems, one for

the spacecraft contractor and one for NASA.

33.17 GOES N. O Soacecraft Soares

3.4 Integration and Test 
r,

The spacecraft qontractor shall furnish all necessary personnel, facilities, services, and materials

to ,upport all integration and teSt efforts for GOES N-Q. The spacecraft contractor shall also

p.ouid. the necesiary technical efforts to assure that problems are adequately addressed as they

arise. Spacecraft tesiing shall be performed with calibrated GSE. The spacecraft contractor shall

prepare lh" rpu.""roft test data packages as defined in CDRL l&T-3.4.4-O2.

The spacecraft contractor shall establish a system for trending test data of spacecraft components

during spacecraft level testing. A matrix of the components being trended shall be presented at

the pER and the trend data snltt Ue presented durirtg the PSR for each spacecraft. Additionally'

acceptable. (CCR 61E48' MOD 59)

unit. the ipacecraft contractorshail replace the spare unit. (MOD 59' CCR 6f848)



S-415-23 GOES N-Q Statement o

t
f Work

during the pER, the spacecraft contractor shall define for each paranreter trended how the data is

analyied and interpreLd with respect to the allowable test limits of the data as the testing

progr"rr", through the test phasei. Any anomalous changes and/or trend(s) in the data shall be

expiained during-the pSn. fne spaceciaft trend data shall be made available to government and

authorized contractor personnel via the EDDS defined in section l'3.1.

The spacecraft contractor shall prepare the launch commit criteria in accordance with CDRL

t&T-3.4.642.

3.4.1 lVlanagement

The spacecraft contractor shall provide the management functions necessary to suPPort efforts

associated with the integration and test activitiesior GOES NQ. The spacecraft contractor shall

develop all plans, pro""iur"., and reports necessary to insure and document a successful

spacecraft integration and test activity.

3.4.2 Bus Integration

The spacecraft contractor shall provide all resources to perform all electrical, mechanical' and

thermal integration and test efforts required for GOES N-Q'

3.43 Instrument and Test Bquipment Integration

3.43.1 Instrument DeliverY

The spacecraft contractor shall provide the necessary clean room area, office space, and support

to each instnrment to aid in the effort associated with the post-ship/pre-integration functional

testing of the GFE instruments.

3.43.2 GFE Test Equipment Accommodation

The spacecraft contractor shall accommod4te the GFE instrument test equipment: .floor space'

clean room area, facility power, and other routine resources shall be provided for the instrument

EGSE, collimators, integiating spheres, and support equipment' The spacecraft contractor shall

integrate the GFE instru-ment bSE with the spacecraftbSB in accordance with the GSE interface

tCUl fne spacecraft thermaUvacuum chamber shall accommodate infrared targets, space

target(s), radiative heating elements as required, and the associated target controllers, plumbing'

uni *i.ing. The spacecraft contractor shall design and build the mechanical fixtures necessary to

mount and align the GFE targets and equipmentln the thermal vacuum chamber. The spacecraft

contractor shall integrate thelnstrument test equipment into the thermal/vacuum chamber with the

assistance of the insirument contractors. The spacecraft contractor shall provide the coolants to

operate the GFE targets. The spacecraft contrattor shall provide facilities to store the GFE test

equipment delivereJto its facility when the equipment is not in use' GFE test equipment

accommodations shall be developed jointly between the spacecraft and inst5ument contractors'

and documented in the GFE lnstrument Interface Document for each GFE instrument'



5415-23 GOES N-Q Statement

3.433 GFE Test Equipment Validation (GOES-N Only)

For the GOES-N spacecraft only, the spacecraft contractor shall support the validation of GFE

thermaUvacuum test equipment by assisting with the installation of the GFE thermaUvacuum

equipment in the chanibei, along with any spacecraft fixtures or equipment needed to support the

instnrment equipment, and executing a thennal cycle in vacuum in order to verify heater and

target operation.

3.43.4 Prototype Instrument Integration and Test (GOES'N Only)

For the G,QES:N,spaeesra-fJ ertty, ttle slagecr-aft con-tracL-ol !bll-! lllqg-flg SS-PP9!IP99IF

interface verification for a dui:ltion of 4e 2 l6-hour days. Spacecraft integration and testing may

o
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Imager and soundit;d ";gil;;;t;.d;i sxriniiiumeritJoniii ttni:pacdralfand provid6-*- -
access to the spacecraft, the-sp""".*ft GSE, and personnel to support instrument testing and GSE

be conducted in parallel if it does not interfere with or compromise instrument testing.

(CCR4226C' Mod 49)

3.435 Flight lnstrument Integration

The spacecraft contractor shall provide all resources necessary to perform the electrical,

mechanical, and thermal integrition of the Imager, Sounder, Solar X-ray Imager, and Space

Environment Monitor instruments ontq the spacecraft. The spacecraft contractor shall develop

and maintain integration and handling procedures which are agreeable to the instrument

contractors.

ln the spacecraft contractor's SXI integration sequence, the contractor shall allot one day for the

SXI contractor to execute an sXI functional test after each major integration step; for example,

after SXI integration to the mounting panel; after mounting panel integration to the solar array

yoke; and aftei yoke integration to the spacecraft body. If any of these major integration steps are

iubsequently reversed 1eg., if ttre yoke is removed from the spacecraft), the spacecraft contractor

shall allot one day for ttre SXt funitional test after the de-integration step and then one other day

after the re-integiation srep. These test times are in addition to those defined in Table 3.4.5.1.

Spacecraft integ-ration and testing may be conducted in parallel if it does not interfere with or

compromise SXI testing. The SXI functignal test will be executed by the SXI contractor with

support from the spacecraft contractor.

3.435.1 Ftight Instrument Integration (GOES'N only)

In addition to the times allocated in other sections of this SOW, for GOES-N only' allocate 19

days each (38 total) for the Imager and Sounder contractor to perform systems tests and electrical

interface tests of the flight instruments to be performed in conjunction with safe-to-mate tests'

(CCR4226C, Mod 49) "
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instrument integration. (CCR 6lE4B, MOD 59)

3.4.4 Functional Tests

The spacecraft contractor shall provide all test facilities and all the resources necessary to define,

prepare, perform, document, and analyze all functional and performance tests associated with

bOgS p-q. the spacecraft contractor shall conduct functional testing as defined in 5-415-22

section 8.0. In addition, launch vehicle adapter compatibility shall be verified by test on all

spacecraft prior to shipment to the launch base. System testing is defined in section 3.6-2.3

Ali elediiidal iriG?fddes shall be verified [iriof to ani f,rsrtirneeonncction. 'Safe:to'mate**

procedures shall be implemented for all interfaces between any two of the following: spacecraft'

bfg, EGSS, pyrotechnics, electrical explosive devices, SSGS, ATE, and any facility power. The

EGSE shall be demonstrated to NASA to verify that it is adequate for the intended use. EGSE

shall be under configuration control prior to the demonstration, and prior to use for spacecraft

tests. The spacecrafi contractor shall ensure that the instrument GSE is on, operational, and

properly connected to the spacecraft GSE prior to any powered testing of an instrurnent.

The SXI GFE instrument shall be allotted 20 hours for safe-to-mate/electrical signal

characterization activities as defined in the SXVSpacecraft GSE ICD. Twenty (20) hours shall be

altotted for the SXI Engineering Model and each and every SXI Flight Model. (CCR4I74)

Government and GFE contractor supoort for activities invotving GFE instruments is defined in

Table 3.4.5.1. (CCR 61848' MOD 59)

3.4.4.1 GOES-N Functional Tests With GFE Prototype Imager, Sounder and Engineering

Model SXI

For the GOES-N spacecraft only, the spacecraft contractor shall perform the following tests after

integration of the prototype lmager and Sounder instruments and an engineering model of the

SXT:

l. A test with the spacecraft suspended with all mechanisms operating in an on-orbit mode

to measure dynamic interactions between spacecraft and instrument comPonents. The

spacecraft contractor may substitute a similarly comprehensive test using the prototype

Imager and Sounder instruments and engineering model SXI to verify dynamic

interactionS between the instruments and spacecraft mechanisms.

2. A test with all communications functions and instruments operating in an on-orbit mode

to measure electromagnetic interactions between the spacecraft and instruments-

The times for these tests are not included in the instrument schedule duration.

3.4.4.2 GOES N-Q Functional Tests with Flight Instruments

The spacecraft contractor shall set aside the schedule durations defined in Table 3.4.5.1 for

instrument functional testing at the test phases indicated. The spacecraft contractor shall provide

access to the spacecraft, spicecraft GSE, and personnel as required to support the testing. The

spacecraft.oniro.to. shali support instrument Pre-Vibration Functional Testing by orienting the

spacecraft such that the tmagei and Sounder cooler cover door hinge axes and telescope optical
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ar(es are perpendicular to the ground. If the SXI is integrated on the solar anay yoke when a first-
motion and/or deployment test of the solar array is performed (during the Baseline Performance
and/or the Launch Base Functional phase), the spacecraft contractor shall divide the test time
allotted for the SXI in Table 3.4.5.1 such that there are at least two days of SXI test time both
before and after the array test. Spacecraft testing may be conducted in parallel if it does not
interfere with or compromise instrument testing.

In addition, the spacecraft contractor shall perform the following tests with the flight instruments
for each of the GOES N-Q spacecraft.

l. A test with the spacecraft suspended with all mechanisms operating in an on-orbit mode to
rirC'e6uAdtntinie-ihib-t'actioni hiiwdeii'ipaCeciaft-andinsiiurnenf.aomporieiiiS."-Thd*
spacecraft contractor may substitute a similarly comprehensive test using the Imager,
Sounder, and SXI instruments to verify dynamic interactions between the instruments and
spacecraft mechanisms.

2. ' A test to measure the spacecraft nragnetic dipole.
3. A test with all communications functions and instruments operating in an on-orbit mode to

measure electromagnetic interdctions between the spacecraft and instruments.
4. Calibration of all flight sensors (actual vs rneasured) and mechanisms (actual vs

commanded).

The time for these tests are not included in the ihstrument schedule duration.

'',,tQ
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3.4.43 INR Pre-launch Spacecraft Test Requirements

The spacecraft contractor shall perform the tests necessary to verify the successful system

integration of the Imagerlsounder, SSGS and spacecraft subsystems comprising and/or

supporting the INR subsystem (CDRL SE-2.4-01). These tests shall verify that GOES N-Q meets

the INR derived requirements and objectives, based on the tNR specifications. (CCR4226C,

Mod 49)

The contractor shall propose the tests to be performed; provide the test plan and test procedure in

accordance with CDRL SE-2.4-01: provide the necessary input data, files, erc. required to

pgfog,q i,bg_qeglielg_ggqgug_q the 3cty"! !gt!tlg: 1|:.-:g19::raft contractor shall provide a

itinaarO for#iio be lisdti to iepon ihit;e-in-iis of ainesm" rceR4i226C;l[/orif49,

Consistent with the reporting requirements provided in the PVP, CDRL SE-2.4-01, the spacecraft

contractor shall evaluate and document the findings and all analyses of the data and information
from all tests, including unit level testing, development/bench testing, qualification testing,

acceptance testing, and compatibility testing of the lNR-related flight and ground support

hardware, software and algorithms. (CCR4226C, Mod 49)

The spacecraft contractor shall provide and maintain an INR test schedule showing initial
availability of each unique GSE and any associated software required for the conduct and./or

analysis of the test results. The test schedule shall reflect the requirement for any governrnent

furnished data, such as star/landmark data from on-orbit spacecraft (GOES VM series).

3.4.43.1 Spacecraft Subsystem Tests

The purpose of subsystem testing is to verify the functional and computational performance of all

spacecraft INR subsystem components and software elements. This shall be accomplished by

closed loop testing of all INR components and software elements provided by the contractor and

shall exercise all electrical interfaces using test scenarios which duplicate the worst case on-orbit
operational modes and geometries. The output of all subsystem components and software

ele-ents will be verified both qualitatively and quantitatively. In particular, the comprehensive
verifrcation of all INR compensation signals shall be demonstrated during these tests. One

important aspect of this testing shall be th,e confirmation that compensation signals are

compatible with the instrument servos. Eiercising of the ACS may be accomplished using

simulated sensor/actuator signals and/or dynamic simulation with a controllable platform.
E*teraa,l-ilnterfaces with the INR spacecraft subsystem during these tests, such as with
instruments and ground system elements, shall be provided by flight-like hardware, emulators

and/or dynamic simulation. trt support of these tests, the spacecraft contractor shall provide the

data ingest, archive and processing capability to quickly and accurately verify all INR related

signals and on-board computations. (CCR4226C, Mod 49)

The spacecraft contractor also shall prepare INR related system performance reports in

accordance with CDRL SDA-3.2. l6-02.
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3.4.4.4.2.4 Transponde r Cha racterization With Inpu t Noise

Each transponder shall be characterized using a spectrum analyzer swept over a frequency range
t.25 times the channel bandwidth with the input to the transponder terminated in its characteristic
impedance.

3.4.4.4.25 Apparent Noise Figures For the PDR, WEFAX, DCPI and EMWIN

The apparent PDR, WEFAX, DCPI and EMWIN channel noise figures shall be determined from
the ratio of the output signal-to-noise to the input signal-to-noise. The input test signals shall be

acceptance high and low, and within the mission allowable range.

3.4.4.43 RF Airlink Test

An RF airlink test shall be performed to measure EMC/EMI and other effects. This test shall be
done with all spacecraft antennas installed and radiating, and in an area confirmed to have a
suitable electromagnetic environment for conducting the test. As a part of the test configuration,
a separate receiver and supporting test equipment shall be provided to monitor the instantaneous
background interference in all test bands. Antennas shall be used to inject signals into the DSN,
UHF and S-band channels. The interference measurements for each band shall be determined via
cabling from the transmit test ports of the antenna couplers.

Testing shall be performed to determine the presence of interference caused by any GOES
components and subsystems, and shall include tests of the ACS, and instruments. The instrument
signals also shall be examined for coherent noise in the output data.

3.4.4.4.4 DCPR 8 PSK End-to-End BER Demonstration Test

The spacecraft contractor shall perform a one-time end+o-end BER test on the GOES N or O
spacecraft to verify the compatibility of a GFE 8 PSK modem pair (uplink and downlink) with
one of the GOES N-Lspacecraft. The spacecraft contractor BER STE in combination with the

GFE modem pair shall comprise the required test set. The spacecraft contractor BER STE shall
consist of all the required frequency conversion. noise level set. and bit stream transmitters and
receivers. The combined test equipment shall be us.ed to measure BER as a function of Eb/No for
the service downlinks. The Government will ensure that the GFE modem interconnects with the
spacecraft contractor BER STE without modification of the spacecraft contractor STE. Three
confieurations shall be used in the test. In the first configuration. the STE including the GFE
modem pair shall be connected together by a simple loopback to establish a baseline for the other
measurements. The second configuration characterizes the combined response of the DCPI
satellite channel. GFE modems. and the spacecraft contractor BER STE wir&onr adacent channel
interference. The third configuration characterizes the combined response of the DCPR satellite
channel. GFE modems. spacecraft contractor BER STE with interference from adjacent operating
satellite channels. (CCR 61848. MOD 59)

Data for each curve shall be collected using the 8PSK waveform running at 1.2 kbps. For each

p
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In support of the test. the spacecraft contractor shall develop and release via Special Test Request
(STR) a test plan and test procedure. The plan and procedure shall be provided to the ggvernment

for rcview. Prior to the test. the spacecraft contractor shall hold a test readiness review.
Following the completion of the test. the spacecraft contractor shall issue a test report. which
summarizes- the findings of the test. (CCR 61.848. MOD 59)

Testing for the three test configurations shall be allocated 7 days/3 shifts. The allocated time for
this test includes pre-test setuB. test execution. and post-test deconfiguration. Debug activities
shall be limited to those necessary to establish valid test configurations and resolve test execution

deficiencies. Anomalies encountered during the testing shall be tracked by the spacecraft
qpnlr"eg-tgr]q.iq-slgnp,*tF+ly,t[=ggS=qgsJglg.ql', f!]9*,p.-..-=B.pE$K,,.8==E8,D.,,,9-p,g*f,[Ig!=ig*.!=I!-.slg,[tg!!=E
performed no later than GOES N PSR minus 2 months. The test shall be scheduled bv the

spacecraft contractor to minimize the schedule disruption and will use spacecraft flight handWare

to the maximum extent possible. (CCR 61848. MOD 59)

3.45 Environmental Tests

The spacecraft contractor shall prouide alt test facilities and all the resources necessary to define,
prepare, perforrrL document, and analyze all functional and performance tests associated with
GOES N{. The spacecraft contractor shall conduct environmental testing as defined in S4l5-
22, section 8.0. The spacecraft contractor shall ensure that the instrument GSE is on, operational,
and properly connected to the spacecraft'GSE prior to any powered testing of an instrument.

3.45.1 GOES N-Q Environmental Tests with GFE Instruments

The spacecraft contractor shall schedule the following work days per GFE instrument (i.e.,
multiply by 3 for the Imager, Sounder, and SXI) for instrument testing during spacecraft
environmental testing. GFE Instrument test durations defined in Table 3.4.5.1 assume a 24-hour
work day during thermal vacuum testing, and a l6-hour work day for other phases. Government
and GFE contractor support during activities involving GFE instruments is defined in Table
3.4.5.1. Durations may be adjusted to accommodate the spacecraft nominal work day as long as

the total number of test hours remains constant. The spacecraft contractor shall provide access to
the spacecraft, spacecraft GSE, and personnel as required to support the testing. Spacecraft
testing may h conducted in parallel if it does not interfere with or compromise instrument
testing. The spacecraft contractor shall allow GFE instrument tests to be conducted in parallel
with spacecraft testing if they do not interfere with or compromise spacecraft testing. The
spacecraft contractor shall keep the GFE instruments on and operating during ternperature
transitions at all times possible. (CCR 61848, MOD 59)

,t
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* 7 day outgassing is the nominal duration. Outgassing shall continue until TQCM and

RGA measurements satisfy the contamination requirements of 54l5-22, section l0.l l.

** During SCTV phases. the government and GFE contractors shall support 24 hour work
days. 7 days a week as required for activities involving GFE instruments. During non-
SCTV phases. the government and GFE contractors shall support l6-hour work days as

required for activities involvingthe GFE instruments. except for GOES N and O where

the GFE instruments. (CCR 61848. MOD 59)

The spacecraft contractor shall perform a lest with the spacecraft suspended with all mechanisms
operating in an dn-orbit mode to measure dynamic interactions between the spacecraft and

instrument components at the thermal vacuum test mission high and low plateaus. The spacecraft
contractor may substitute a similarly comprehensive test using the Imager, Sounder, and SXI
instruments to verify dynamic interactions between the instruments and spacecraft mechanisms.

The spacecraft contractor shall support the Imager, Sounder, and SXI testing following both the
vibration and thermal vacuum tests. For the Imager and Sounder the spacecraft shall be oriented
with the cooler cover door axes and the telescope optical axes perpendicular to the ground.

)w

Table 3.4.5.1
GF-E Instrument Test m rements

Test Phase Days Per
Instrument"

Additional Requireinents

Baseline Performance l0 (30 total) As defined in section 3.4.4.2

Pre-Vibration Functional 0.5 (1.5 total)

Post-Vibration Ambient I (3 total) [mager/Sounder cooler door axis vertical

TV Eqpt. lnstalUcheckout/align 3 total lnstrument manufacturing preparations for
TIV -conductedin parallel

Pre-TV (ambient in chamber) 2 (6 total) Perform dynamic interaction test

High Temp. Outgassing 8 total* Note: 7 days outgassing + I day for cooler
cool down

TV "Hot" Plateau 4 (12 total) Perform dynamic interaction test. Limit
activities which disturb instrument
temDerature stabilitv.

Mission Ops ETE Test #3 1.33 (32 hrs) As defined in section 3.6.2.3.2.3

TV "Cold" Plateau { (12 total) Limit activities which disturb instrument
temperature stability. Perform dynamic
interaction test

Post-TV (ambient in chamber) 2 (6 total)

Post-TV/Pre-Ship Functional 8 (24 total). Imager/Sounder cooler door axis vertical,
Perform wide field collimator test

Preparation for shipment 2 total

Launch Base Functional 5 (15 total) As defined in section 3.4.6.1

)*u
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The spacecraft contractor shall repeat the wide field of view collimator test following the thermal
vacuum test.

3.4l.zVisual Monitoring of Imager and Sounder Louvers during Thermal Vacuum Testing

The spacecraft contractor shall provide the capability to visually monitor the Imager and Sounder
louvers during spacecraft level thermal vacuum testing, using two CCTV cameras, two monitors
and two VCR's (all provided by the spacecraft contractor). The spacecraft contractor shall
provide a fixed mount and mount the two CCTV cameras inside the TV chamber, with an
acceptable view of the Imager and Sounder Louvers. A location shall be provided external to the
chamber, for viewing-the.television. rnonitors-, Eleetrieal-power,along,witheableq-TV-e hamber*-
feedthroughs, and thermal control (heaterVMll) to maintain the CCTV cameras within an
acceptable operating temperature range, shall be provided and installed. (CCR4l75B, Mod 36)

3.4.53 Imager and Sounder Louver Thermal Stimulation

The spacecraft contractor shall provide the capability to actuate the Imager and Sounder louvers
during spacecraft level thermal vacuum testing. (CCR4Z26C, Mod 49)

3.4.6 Launch Site Tests

The spacecraft contractor shall prepare a launch site integration plan as defined in CDRL I&T-
3.4.641.

3.4.6.1 GFE Instrument Tests

The spacecraft contractor shall set aside the launch base functional schedule duration as defined
in Table 3.4.5.1 for instrument functional testing and launch readiness activities, including the
inspection and cleaning of the radiant coolers and optical cavities. The spacecraft contractor shall
provide access to the spacecraft, spacecraft GSE, and personnel as required to support the testing
and launch readiness activities. The spacecraft contractor shall support instrument testing by
orienting the spacecraft such that the Imager and Sounder cooler cover door hinge axes and
telescope optical axes are perpendicular to the ground. The spacecraft'contractor shall support
launch readiness activities by preparing a class 10,000 clean area where the optical cavitieJ and
coolers may be uncovered for inspection and cleaning. The spacecraft contractor shall prepare
any liftVscaffolding required to allow instrument personnel to access the optical cavities and
coolers for cleaning activities. The spacecraft contractor shall ensure that the instrument GSE is
on, operational, and properly connected to the spacecraft GSE prior to any powered testing of an
instrument.

Spacecraft testing may be conducted in parallel if it Coes not interfere with or compromise
instrument testing.

3.4.7 Ground Support Equipment

The spacecraft contractor shall provide all the resources required for the design, developmenr,
procurements, fabrication, and test of all electrical ground support equipment (EGSE),
mechanical ground support equipment (MGSE), and targets necessary to completely test the
spacecraft and verify it rneets the specified performance. This includes:
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1. Special equipment necessary to handle, store, and transport the spacecraft or its componenrs
and any equipment used to perform off spacecraft mechanical testing of appendages or other
equipment during integration and test.

2. Automated data processing equipment and software necessary to control and monitor the
spacerraft, run the test procedures, and analyzn, display and plot the test data.

3. MGSE required to handle and test the SXI in conjunction with the spacecraft.

The spacecraft contractor is responsible for the calibration of the GSE it provides and the
instrument contractors are responsible for the calibration of the GFE GSE.

o
Work
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9.2.2.1 Envelope & Mass - The spacecraft and launch vehicle design shall accommodate an Imager
sensor module, electronics module, and power supply of the mass and dimensions defined in the Imager
ICD. The spacecraft shall include margin for a growth in the total mass of the GOES-N Imager up to 313
lb (142.0 Kg) and of the GOES O. P. and O Imaeers to 316 lb (143.3 Ks.). (IVIOD 32, CCR 4166; MOD
59, CCR 4tt3)

9.2.2.2 Access Provisions - The spacecraft-Imager interface design shall allow the removal of any
individual Imager module without removal of other instrument modules or spacecraft components. The
spacecraft-Imager interface design shall also allow removal of spacecraft modules and components
without removing or disturbing any lmager module.

9.2.3 Electrical Interface - The spacecraft shall meet the following additional electrical interface
requirements:

9.2.3.1 Cross-strapping - All ir'puts and outputs between the Imager and the spacecraft shall be
redundant, including command, mirror compensation, and data and telemetry transmission. The
spacecraft shall provide cross-strapping tb operate side one or two of the Imager electronics with either
side of the spacecraft electronics.

9.2.3.2 Power Consumption - The spacecraft shall provide power for Imager operations as defined in the
" Imager ICD. The spacebraft shall provide 6Vo power margin over the sum of the Imager and Sounder

average on-orbit power consumption while scanning a frame as defined in 3.4.2.3.3 Average Power Draw
While Scanning section of the Imager and Sounder ICDs during initial outgas and normal operation
modes at BOL and EOL.

The power reguirements stated in the Lnaeer ICD for thermal control are dependent on the spacecraft to
instrument interface design and the attitude of the instruments relative to the Sun during launch, transfer
orbit, and on-orbit storage. The requirements are considered satistied if the power supplied is sufficient to
maintain the instrument components within their mission allowable temperafures.

9.2.3.3 Static Charging - Precautions shall be employed to ensure electrostatic discharge (ESD) is
avoided and static charging on surfaces adjacent to or near the instrument are minimized through
selection of materials and implementation of appropriate processes

g.2.3.4 Electromagnetic Interference (EMI) lTh" rpo"""raft shall comply rvith the EMI requirements
specified in the Imager ICD. ln the case of a conflict between the ICD and Section 8.4 of this
specification, the ICD shall govem.

9.2.4 Command Interface - The spacecraft shall process and distribute command signals to the lrnager.
The spacecraft-Imager commaud interface shall be consistent with the data content and signal
characteristics defined by the Imager ICD. The spacecraft shall include margin for a l)Vo growth in the
number of Imager pulse commands.

9.2.5 Data Handting

9.2.5.1 Wideband Data Transmissiotr - The spacecraft shall transmit the Imager wideband data stream
continuously via the sensor data downlink. Data shall be transmitted to the ground station within 29
seconds of its receipt from the lmager. The spacecraft-lmager wideband interface shall be consistent with

e



9.3.2.1 Envelope and ilIass - The spacecraft and launch vehicle design shall accommodate a Sounder
sensor module, electronics module, and power supply of the mass and dimensions defined in the Sounder
ICD. The spacecraft shall include margin for a growth in the total mass of the Sounder up to 339 lb
(154.1 Ke.). (lvIOD24, CCR 4139; VIOD28 (Admin Chg.), PIOD32, CCR4166; IVIOD 59, CCR4173)

9.3.2.2 Access Provisions - The spacecraft-Sounder interface design shall allow the removal of any
individual Sounder module without removal of other instrument modules or spacecraft components. The
spacecraft-Sounder interface design shall also allow removal of spacecraft modules and components
without removing or disturbing any Sounder module.

-9":3'.3- Eliitnc'al liteiface - The spacbCiaft Chall'nietelifitfoiiowintadditid;tl-el6cdiial"hterface -
requirements:

9.3.3.1 Cross-strappizg - All inputs and outputs between the Sounder and spacecraft shall be redundant,
including command, mirror compensation, and data and telemetry transmission. The spacecraft shall
provide cross-strapping to operate side oire or two of the Sounder electronics with either side of the
spacecraft electronics.

9.3.3.2. Power Consumptian - The spacecraft shall provide power for Sounder operations as defined in
the Sounder ICD. The spacecraft shall provide 6Vo power margin over the sum of the Imager and
Sounder average on-orbit power consumption while scanning a frame as defined in 3.4.2.3.3 Average
Power Draw While Scanning section of the Imager and Sounder ICDs during initial outgas and normal
operation modes at BOL and EOL.

The thermal control power requirements stated in the Sounder ICD are dependent on the spacecraft-to-
instrument interface design and the attitude of the instruments relative to the Sun during launch, transfer
orbit, and on-orbit storage. The requirements are considered satisfied if the power supplied is sufficient to
maintain the instrument components within their MATs.

9.3.3.3 Static Charging - Precautions shall be employed to ensure ESD is avoided and static charging on
surfaces adjacent to or near the instrument are minimized through selection of materials and
implementation of appropriate processes.

9.3.3.4 Electronmgnetic Interference (EillI) - The spacecraft shalI comply with the EMI requirements
specified in the Sounder ICD. hr the case of a conflict between the ICD and Section 8.4 of this
specification, the ICD shall govern.

9.3.4 Command Interface - The spacecraft shall process and distribute corrunand signals to the Sounder.
The spacecraft-Sounder command intedace shall be consistent with the data content and signal
characteristics defined by the Sounder ICD. The spacecraft shall include margin for a IOVo growth in the
number of Sounder pulse commands.

9.3.5 Data Handling

9.3.5.1 Wideband Data Transmission - The spacecraft shall transmit the Sounder wideband data stream
continuously via the sensor dara dowrrlinl<. Data shall be transmitted to the ground station within 29
seconds of its receipt frorri the Sounder. The spacecraft-Sounder wideband telemetry interface shall be

consistent with the data content and signal characteristics defined by he Sounder ICD. The spacecraft



oo
Updated to Mod 59

LIST OF GOVERI\MEI\T FURNISHBD PROPERTY

t



LIST OF GOVBRI{MENT FURNISHED PROPERTY

Finite Element Models
Imager
Sounder
s)il

SCR
SCR
SCR

Sounder (Detailed TMG)
S)O (Reduced Thermal Model

SCR
. SCR

SCR
Thermal Distortion Models
Imager
Sounder

SCR
SCR

Test Execution System (TES) July 1999

Prototype Instruments
S/N02Imager
SnI02 Sounder
SK Mass Model
SXI Eneineerine Model

July 1999
July 1999

Sept. l, 1999
October 2.20OO

Flight Instruments
S/N08 lmager
S/N08 Sounder
S/N09Imager
SAI09 Sounder
S/Nl0Imager
S/Nl0 Sounder
S/Nl I Imager
S/Nl I Sounder,
SXI-N
(MOD 59, CCR6I84B)

SXI-O
SXI-P
SXI-Q

December 1,2000
December 1,2000

April 2001
April200l

August 2003
August 2003
April 2005
April 2005

No earlier than Oct. 15. 2fi)l
No later then the start of GOES N
EMIIEMC S/C-level test minus

4 weeks

April 2002
October 2003

Tooling Plates & Associated Drawings
Imager
Sounder

March 1999
March 1999

lnstrument Drawings & ICDs
lmager
Sounder
SXI

Award
Award
Award



Instrument Operations Documentation
Imager
Sounder
sxI

Inst.Del'y-3Mo.
Inst.Del'y-3Mo.
Inst.Del'y-3Mo.

3.6.r.2

Instrument Simulators
Imager
Sounder
SXI

GOES-N'ESD - 20 Mos.
GOES-N ESD - 20 Mos.

February 28, 2000
IR Calibration Targets (TA/ Testing)
(And associated controllerg plurnbing ete):
Space Targets (T/V Tests)
Cooler Targets (TA/ Tests)
Narrow Field Collimator (Ambient Test)
Integrating Sphere (Ambient Test)
Imager/Sounder Lift ing Fixture

S/N08 Del'y
S/N08 Del'y
S/N02 Del'y
S/N02 Del'y
S/N02 Del'v

Wide Field Collimator with Targets March 1999 thru
November 1999 and

March 2000

3.4.4.3.r.2

SSGS Related Information
GOES YM Sftwr. & Databases
GOES VM Documentation (Electronic)

3.5
GFE (r)
GFE (2)

GOES N Ground Network Compatibility Test Suite Prior to In-Plant
Environment Tests

3.6.2.t.1

SXI Data Playback Unit January 15,2000

DCPR Uplink. Downlink Modcms & interconnect October 1.2001 3.4.4.4.4
hardware (MOD 59, CCR6184B)

ESD = Earliest Storage Date



TNDIVIDUAL SUB CONTRACTING PLAN

DATE: TAINIU PLAN # SC97-04-E

CONTRACT/RFP #: NAS5-98069 RFP 214.2 dated 8/31/01

BOEING REFERENCE #: L0226

MODIFICATION # Revision #2

REFERJ,NCE: Boeing's FY 2001 Master Subcontracting Plan - Document No. D658-f 0340-8

Boeing's FY 2001 Master Subcontracting Plan, Document No. D658-10340-8 is hereby incorporated
and applies company-wide to The Boeing Company, including its subsidiaries. . The plan contains all
elements required in Subcontracting Plans by FAR 52.219-9 except goals. The FY 2001 plan has been

approved for use during fiscal year 2001, beginning October l, 2000, through fiscal year 2003, ending
September 30, 2003. This Individual Subcontracting Plan is issued pursuant to the Master

Subcontracting Plan and shall apply to the prime contract throughout the life of the contract and to any

prime contract changes, modifications and options.

Approval:

Small Business Programs Manager

Boeing Satellite Systems



INDIVIDUAL SUBCONTRACTING PLAII

- 
Submitted By:

Group

Address

City, State

Plan A;l;inistrator:

Location
Telephone

#

Small Business Programs Manager: ,

Name
Location
Telephone

Contract Administrator:
Title
,Location
Telephone

Principal Contracting Officer:
Agency
Address
Telephone

Administrative, Contracting Offrcer:
Agency
Location
Telephone

Boeing Satellite Systems, Inc.

P.O. Box 92919
Los Angeles, California 90009

Patricia A. Williams
Suffiact"Manager----
SC/S5ODG34
(310) 662-6270

Louise Erickson
sc/s41/A350
(310) 364-6A67

James T. Felicita
Manager, NASA Contracts
sc/s41/A370
(310) 416-4244

Sandra Marshall
NASA Goddard Space Flight Center
Greenbelt, MD 20771
(301) 286-4472

J.D. Butler
Defense Conhact Management Agency
w/s52/2t09
(3 l0) 364-s874



I. CONTRACTINFORMATION

Contract/RFP No.

Description

Period of Performance

Effective Date of Contract

Change No.

NAS5-98069 (stand alone modification)

GOES O Spares Proposal

I November 2001 to 3l Januarv 2003

I November 2001 (estimated)

Date:

2. VALUES

Total Current Contract Value

Planned Subcontract Dollars

Domestic Subcontract Dollars

PLANNED SUBCONTRACT BASE:
l. Total Dollars I

2. To Large Business

3. To Small Business

SMALL BUSINESS CONCERNS:

4. Small Disadvantaged Business

5. HBCUVMIs
6. Small Woman Orvned Business

7. Veteran Business

8. Service-Disabled Veteran Business

9. HUBZone Business

$ 49,500,000 100%

30.54%$ 15,914,704

13,495,026 25.90%

3. GOALS

For the purpose of this individual subcontracting plan, the following separate percentage goals are hereby
expressed in terms of a percentage of the total planned domestic subcontract dollars. These planned
subcontract dollars include all first tier subcontracts to be awarded in the performance of this contract.

BSS hereby commits to perform to their best efforts to meet or exceed the following goals:

$

s

AMOIJNT
$ 13,495,026

7,018,458
6,476,568

AMOUNT

678,767

202,425-
N/A
N/A

PERCENT
100 %
52

48

PERCENT OF
ITEIVT I TOTAL

NiA
N/A

%
%

$

s

$

s

$

$

%
%

%

%
%

%

1.5

N/A N/A



COMMENTS RELATIVE TO STATED GOALS:
curementofexistingparts.Themajorityoftheparts

have already been through a significant non-recurring engineering effort. We have also

invested in manufacturing aids for the manufacture of these parts. Although a significant

amount of the work was accomplished by small businesses, the majority of the work has

been accomplished by large business. To change suppliers at this time would not be cost

effective. The balance of the expected subcontracting consists of various mechanisms,

high reliability materials, hamesses, and other items per Aftachment A. Of these

miscellaneous plarmed expenditures of $2.188 mill, we will make every effort to capture

these in small disadvantaged businesses and w'oman owned businesses. We will split this

dipenditrire"in-fuilf aS t goril-Witn the iritent to capfi.rre half-in-each--category;*'-Items 7-
through 9 are not part of the original Subcontract Plan. All of the planned subcontract

dollars represent a change of scope to the existing GoEsjlbcgntracts.

4. MODIFICATIONS

Upon receipt of a modification to this contract exceeding the $500,000 threshold, (S1,000,000 for

construction), Boeing will promptly negotiate applicable revisions to the appropriate subcontract goal

reflecting those changes.

5. TECHNICAL ASSISTANCE TO SMALL BUSINESS CONCERNS

In addition to those actions described in the Master Subcontracting Plan, the following specific efforts will
be undertaken to ensure these concerns receive an opportunity to participate in the performance of this

contract as subcontractors and to aid in the achievement of the above stated goals:

6. PRINCIPAL PRODUCTS AND SERVICE AREAS

Appendix A attached hereto contains a description of the principal

be subcontracted and identification of those areas anticipated to be

concerns.

supply and service areas scheduled to

subcontracted to small business

7. PLAN ADMINISTRATOR

Responsibility for the implementation and administration of this subcontracting plan is vested in the

responsible Plan Administrator whose name appears on the cover sheet. Hughes reseryes the right to

substitute another qualified individual as Plan Administrator should the need arise. The duties of the Plan

Administrator shall include but not be limited to the tbllowing:,t



a) Prepare small business subcontracting plans that include percentage goals, a description of efforts

facilitating small businbss participation, and assurances that subcontracts contain flow-down
provisions.

Assure Materiel contract briefs disclose terms and conditions of the company concerning small

business plans including provisions for incentive award fees and reporting requirements and make

certain that such briefs are distributed to all performing organizations.

Ensure that small business capabilities are adequately considered and that such firms are listed as

potential sources on the make-or-buy plan.

d) Bring to management's attention any matter thal coutd impair accomptistrment of goals ipeCinea in
subcontracting plans that might adversely affect the company.

b)

c)



APPENDIX A

PRINCIPAL PRODUCTS AND SERVICE AREAS
BY BUSINESS SIZE CATEGORIES

HE anticipates procurement of the following listed products and services from the following categories of
business concems:

Legend:

SB = Small Business
SDB : Small Disadvantaeed Business
Other* =

a) HBCU/MI = Historically Black Colleges and Universities, and Minority Institutions
b) Veteran Business
c) Service-Disabled Veteran Business

SWOB = Small Women Owned Business
HUBZone = Historicallv Underutilized Business Zone

PRODUCTS/SERVICES ALL SMALL BUSINESS CONCERNS

sB_ SDB. OTHER* SWOB JUB.ZO-NE
l. Antennas - Tri-cup, UHF, passive
microwave components- diplexers, triplexers
nultiplexers

X

2. Star tracker, battery cells, solar array hnd
lanels, propulsion, magnetometer, yoke ind
;olar panels,

X

3:' SEM instruments, PLM structures, boom
rssembly, hamesses, cables, machine parts,,
rptical port covers

X

4. ADA X

5. Hi-Rel Material, switches, solar
tubstrates, fab parts, miscellaneous parts X X X X



,,'

Exhibit 2

SMALL BUSINESS PROGRAMS ADMINISTRATORS

Boeing Satellite Systems

Louise Erickson
Small Business Programs Manager
Bldg, S-,41, MS A350
P.O. Box 92919
Los Angeles, CA 90009

Tele: (310)364-6067
Fax: (310)662-6165
e-mail: louise-erickson@boeing.com.

ELECTRON DYNAMICS DIVISION

Steve Ellis
Small Business Programs Administrator
Bldg.232, MS 1450
P.O. Box 2999
Torrance, CA 90509-2999

Tele: (3 l0) 5 l7-5884
Fax: (310)517-5736
e-mail : steve.ellis@hsc.com

SPECTROLAB,INC.

Nancy Mason
Srnall Business Programs Aclministrator
Bldg. SL/727/SYLMAR
12500 Gladstone Avenue
Sylmar, CA91342-53.73

Tele: (818) 898-2855
Fa.r: (8 l8) 898-7500
e-mail: n.mason@spectrolab.com



o O Modification No. 59

,t
Attachment K

PERFORMANCE BASED PAYMENTS
COMPLETION CRITERTA

(Contractor Provided Milestones)

January 12,1998

(Revision A - September 10, 1998)



Modification No.59

GOES O

o33. XRS/EUV/EPS/HEPAD Flight Unit#2 (N-O Spares) pre-
Shipment Review

1

c34. Gate 12 - GOES O S/C to System Test 5
o35. Gate 13 - GOES O S/C Complete 5
036. GOES O End-to-End Test 4 Completed 6
o37. Gate 7U.5 - GOES O Bus Propulsion Subsystem

Complete
5

o3&"* - Gate 1t -- GOES O AntenRa to Tntegiation -- 5
o39. Gate 12A- Solar Wing to System Test 5
o40. GOES O Bus Interface Verification Test 6
o41. GOES O Yoke Electrical Testing 6
o42. GOES O Endto-End Test 2 Completed 6
o43. Component & Subsystem Test Data Packages Document

s-415-26
SFAT.

3.3.1-02
os1. QOES O Spares Kick-OffMeeting 1
os2. Place Order to Panametrics - SEM Instruments 2
os3. Place Order for COMDEV Microwave Units 2
os4. Place Order for SAAB Deployable Omni Antenna 2
oss. Place Order for Ball Star Trackers 2
os6. Order Solar Cells & Yoke 2
os7. Order Structure Long Lead Parts 2
os8. Order LHPs 2
os9. Order CCHPs 2
010. Receive Yoke Substrate 6
011. EP Power Components Complete 6
o12. Structure Composites Fab Complete 6
013. Magnetometer Delivery Complete 6
o14. Harness Fab Complete 6
015. Aft T&C Omni Complete 6
016. Battery Fabrication Complete 6
o17. Receii,e Solar Cells 6
o18. Spacecraft Structure Assembly Complete 6
o19. Panametrics Delivery Complete 6
020. Gate ll - Antenna to Integration 5



Modification No. 59

GOES P

GOES Q

Milestone Description Completion
Criteria

P29. Kickoff Meeting 1

P30. Deliver Launch Services Proposal 3
P31. Manufacturinq Readiness Review 1

P32. Preliminary Design Review (lf req'd) 1

P33. Transfer SEM instruments from precontractual stores 6
Rt4.

** 
6*:"*-

P35. T&C Subsvstem to Inteqration 6'
P36. Gate 11 - Antenna to Inteqration 5
P37. ACS Subsvstem to Inteqration 6
P38. Gate9-BusComplete 5
P39. Bus & SEM Instruments Inteqration & Test Complete 6
P40. SIC Unit Integration Complete 6
?41. SEM Instruments Integration & Test 6
P42. Gate 12 - SIC to System Test 5
P43. GFE Inteqration 6
P44. Complete EMI/EMC Test 6

Milestone Description Completion
Criteria

Q29. Kickoff Meeting 1

Q30. Deliver Launch Services Proposal 3
Q31. Nrlanufacturinq Readiness Review 1

Q32. Preliminary Design Review (lf req'd) 1

Q33. Transfer SEM instruments from precontractual stores 6
Q34. Communication Subsystem to lntegration 6
Q35. I-&C Subsystbm to Inteqration 6
Q36. Gate 11 - Antenna to Integration 5
Q37. ACS Subsvstem to Inteoration 6
Q38. Gate9-BusComplete 5

Q39. Bus & SEM lnstruments Inteqration & Test Complete 6

Q40. S/C Unit Inteqration Complete 6
Q41. SEM Instruments lnteqration & Test 6
Q42. Gate 12 - S/C to System Test 5

Q43. GFE Inteqration 6
Q44. Complete EMI/EMC Test 6



ATTACIIMENT M

GOES N/O SPARES
OCTOBER2OOl



O 
coEs "o" 

'PARES 
DELT'ERABLE Ltt

Item No. Description Part Number Spares Qty Req.

EM - Antennas
1 Tri-Cup Antenna 7998201 -1 00-001 1

2 UHF Antenna 7998204-100-001 1

3 Aft T&C.Antenna Assy 7998205-1 00-001 1

4 Fwd T&C S Band Antenna 7998206-1 00-001 1

5 Fwd T&C L Band Antenna 7998207-100-001 1

EM - Microwave
6 3db Hybrids (Dir. Cplr) 4K56-015 CHA 4

7 Coupler 30 db.; dual dir, UHF 4K79-025 CHA I
I Coupler 30 db.,Dual-Dir, S-Band 4K79-027 CHA 2

9-- CDA Coupler, 8db, Single Dir 4K79-02A CHA- ----r-*
10 CMD Coupler - 10 db,Single Dir 4K79-029 CHA 1

11 CMD Coupler - 10 db,Single Dir 4K79-032 CHA 2

12 DSN Coupler, 10W, Single Dir 4K79-033 CHA 1

13 Couplers 30 db, Dual-Dir S-band 4K91-001 CHA 3

14 CT Switch 7967777-0024 4

15 S Switch, Hi-Vib 7982650-001A 6

16 S Switch, Med Pwr, Hi-Vib 7982650-001 B 1

17 S Switch, Hi Pwr, Hi-Vib 7982650-002A 2

18 S Switch, HiVib;45W, TNC 7982651-001A 1

19 SAR Output Filter 7999001-001 1

20 S-Band Harmonic Filter 7999002-001 2

21 CDA Output Filter 7999004-001 1

22 T&C Diplexer 7999005-001 1

23 T&C Triplexer 7999006-001 1

24 UHF Diplexer & Harmonic Filter 7999007-001 1

25 S-Band Quadraplexer 7999009-001 1

26 2:3 Switch, Hi-Vib,20W 80101 16-001A 'l

27 T&C Harmonic Filter 8023400-001 2

28 2:3 Switch, Hi-Pwr (Dowkey) 8023401 -001 'l

29 S-Band Triolexer 7999008-001 1

30 T & C Notch 8019389-001 1

31 T&CNotch I 8019389-002 1

EM - Prooulsion
32 2 lbf thrusters (LTT) 4947637-OO1 12

33 Check valve 4947880 2

34 Filland drain valve 6079061 -003 3

35 Filland drain valve 6079061 -004 4

36 Fill and drain valve 6079061 -005 3

37 Fill and drain valve ,l 6079058-003 2

38 Fill and dr,ain valve 6079058-005 2

39 Gaseous Helium Filter 260135 1

40 Helium Tanks 4946410 2

41 LAM 4946886-001 1

42 Latch Valves 4946460-001 4

43 Liquid Filter 4946500 2

44 Liquid Filter 4946526 4

45 Pressure Regulator Assy 2601 01 -001 1

46 Pressure Transducer 4945486-001 4

GOES O Spares Llst-S Marshall.xls
7:08 AM 10/30/01 D. Sloey



O 
G.ES "o" 

'PARES 
DELT'ERABLE Lrt

ftem No. Description Part Number Spares Qty Req.

47 Pressure Transducer 4945486-002 1

48 Propellant Tanks 4947486 4

49 Squib Valve - 1 4946496 2

50 Squib Valve - 2 4946497 2

51 Squib Valve - 3 4946498 4

52 Squib Valve - 4 4946499 1

53 Squib Valve - 5 4946601 2

EM - Solar Anay
54 Solar Panel (Substiate & Cells) 7958489-001 1

55 Yoke Panel (Substrate & Cells) 7958490-001 1

56 Batteiy Top Assembly SE Pack 7998715-100-001 '1

5V Battery Top Assembly SWNE Pack 7998715-100-002 2
EM - Mechanisms

58 RWA 7998032-100-001 4

59 SAD 799871 1-100-001 1

60 SAA 3448760-102-001 1

61 Hinge 3448776-112-OO4 1

62 ODA 3448715-108 1

63 XRP 799871 0-1 00-001 ,|

EM - Harness Assy
64 Pavload FWD 7993120-001 1

65 Payload AFT 7993130-001 1

66 Yoke Harness 79931 52-001 1

'67 Mag Boom Harness 7993190-002 1

68 Bus S&P 79931 70-001 1

69 s/c oRD 7993140-001 1

70 Bus Power 7993166-001 1

71 Payload Aft Digital Databus Assy 7993146-001.002 1ea
72 Bus Digital Databus Assy 7993148-001,002 lea
73 FLT Pluq Bus 7993184,-185 1ea
74 FLT Plug Payload 7993176,-178 lea

EM - Cbmoosites
75 Cruciform 7992300-001 1

76 Aft Sensor Panel 7992325-0A1 1

77 Aft Panel East Blank 7992330-001 1

78 Afi PanelWest Blank 7992332-401 1

79 Afl East Panel Assy -1,-2,-3 Nested 7992330-001 ,002,003 1ea
80 Aft West Panel Assy -1,-2,-3 Nested 7992332-001 ,002,003 1ea
81 Fwd EM/ Panel BlankS 'r 7992335-001 1

82 Fwd East Panel Assv -2 Nested 7992335-001 1

83 Fwd West PanelAssv nested in -2 7992335-002 1

84 Vertical Shear Panel. Bus Module 7992340-002 1

85 Bus Panel 7992305-001 1

86 Bus[+Yl Radiator Panel 7992321-OO1 1

87 Payload[-Yj Radiator Panel 799231 5-001 1

88 Sub-Nadir Panel 7992310-001 1

89 HIRU Panel- ECR Pendinq 7992345-001 1

EM - Structures
GOES O Spares Llst_S Marshall.xls

D. SloeY7:08 AM 10130101



o oo=, "o''PARES DELT'ERAT,-= ..,C

o

Item No. Description Part Number Spares Qty Req.

90 Bus Module 7998600-100-002 1

91 Payload Module 7998630-100-002 1

92 Loop Heat Pipes 4948835-001 1

93 4948835-002 1

94 4948835-003 1

95 Loop Heat Pipes 4948835-004 1

96 Magnetometer Boom 1008K0000 1

97 Comm, T & C, & Payload Cables Various P/N's 1 Lot
98 lmager Optical Port Cover Assembly 7992350-001 1

99 Q q er C e r Qpti qel 
-P e g*-c_q y91- Ags'eir b_ly_ 7992360-001 _:,.-- ,- :t -.-_ -

EP - Pwr
100 BDPU 7998601-100 2
101 Switches(1&10Amp) 7998512-100-004 2
102 Switches(1&10Amp) 7998512-100-008 1

103 Switches(1&10Amp) 7998513-100-008 2
104 Switches(1&10Amp) 7998513-101-008 2
105 lPc 7998510-100 1

106 PPDU 799851 1-100 1

107 ACE Pwr Supply 7990890 2
108 CTCU Pwr Supply 7990814-001 2
109 IRTCU Pwr Supply 7990814 2

EP
110 T&C Transponder 79981 18-100-001 2
111 MDUSD Modulator 79981 1 1-100-001 2
't12 SARYDCRP Processor 79981 13-100-001 2
113 S-Band Receiver 79981 12-100-001 2
114 WEFN(DCPR Power Amp 79981 16-100-001 3
115 PDR Power Amp 79981 15-100-001 2
116 Master Oscillator 79981 31 -100-001 1

117 ECMs 8010240-001 2
118 ECMs 3010245-001 2
119 ECMs 8010245.002 o

EP
120 ACE w/ Prom Module 7998702-100-001 2
121 IRTCU 7998302-100-001 2
122 CTCU, 7998301 -1 00-001 2
123 SDU 3448321-121-OO1 'l

124 Star Tracker 7998701-100-001 3
125 HIRU 3448730-1 19-003 1

126 TOES 7998730-1 00-001 2
127 PSS 7998709-100-001 1

128 TOSS 7598721-100-OO1 1

129 ACSS 7998732-1 00-001 2
130 KSS 7998731-100-001 1

131 KSS 7998731 -1 00-002 2
132 ADS 7998707-1 00-001 I

133 ADS 7998707-100-002 1

SEM lnstruments
134 Magnetometer Electronics 7998014-100-001 2

GOES O Spar,es Llst_S Marshall.xls
D. Sloey7:08 AM 10/30/01



O nor, "o'spARES DELT'ERABLE 
',O

799801 5-100-001136 ixnsleuV j7998016-100-001

i 7998020-100-001

I 7998021-100-001
r 7998022-1 00-001

1

1

1

1

I 7998023-1 00-001

EPS/HEPAD DPU

GOES O Spares Llst_S Marshail.xls
D. Sloey

4:09 PM 12nn1
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ATTACIIME-NT-N

PERFORMANCE BASED PAYMENTS FOR
CLAUSE H.24

October 2001

t



t GOES P

Spacecraft System Level Reviews

PI. RESERVED

P2.

P3.

P4.

Mission Operations Review

Pre-Environmental Review

$4,200,000

$4,000,000

4/5t04

2n5ta4

P1e-Ship ment Review , _ $_4_,p_Q0_,-q,0_0 ___- I 1_1 slos

P5.

P6.

Flight Operations Review

Spacecraft Launch Readiness
Review

Launch Vehicle Interface
Requirements Document

Spacecraff/Launch Vehicle
Interface Control Document

RESERVED

Final Loads Verification Review

RESERVED

I,aunch Vehicle Pre-Installation
Review (Major Components)

Launch Vehicle Design
Certification Review

Launch Vehicle Pre-Ship Review

Bobster on Stand (BOS) Review

$4,100,000 9n7/03

$4,000,000

$4,900,000

$4,000,000

$4,000,000

$5,200,000

$4,200,000

$5,000,000

s5,100,000

$4,000,000

u12/05

3lt5/05

tt/28/03

U5/04

8/t/04

7/t/04

12/U04

t0/t9/04

2/4t0s

Software Subsystem Reviews

P7. RESERVED

P8. Test Readiness Review

P9. RESERVED

Launch Services

P10.

P11.

P12.

P13.

P14.

Pt 5.

Pl6.

P17.

P18.t



t
Pl9.

P20.

P2l.

P22.

Pre-Payload Mate Review

Launch Vehicle Mission Peculiar/
Mission Unique Preliminary
Design Review

Launch Vehicle Mission Peculiar/
Mission Unique Critical Design Review

Launch Vehicle Component/

$2,000,000

s3,300,000

$4,200,000

s5,300,000

3t17lus

81U03

2tr/04

8n/03
Systenr.D esignRevtew.

P23.

P24.

(Major Mods only) (PDR Level)

Launch Vehicle ComponenV
System Design Review
(Major Mods only) (CDR Level)

External Independent Readiness

Review

$4,200,000

$5,000,000

$2,000,000

$4,000,000

$4,100,000

$6,100,000

$4,900,000

$4,900,000

$5,000,000

3n/04

uIa/05

3t8/05

3t22105

4/30/05

9/28105

5/1/03

5^/03

8/rs/03

P25. Senior NASA Management
Mission Readiness Review

P26. Launch Readiness Review

System Events

P27. SpacecraftEngineeringHandover

P28. Final On-orbit Acceptance

Contractor Defined Milestones

P29. Kickoff Meeting

P30. Deliver Launch Services Proposal

P31. lvfanufacturingReadinessReview

P32. RESERVED

P33. RESERVED

P34. RESERVED

P35. T&C Subsystem to Integration $4,100,000 6n4t03



P36.

P37.

P38.

P39.

RESERVED

ACS Subsystem to Integration

Gate 9 - Bus Module ComPlete

Bus & SEM lnstruments Integration

& Test ComPlete

$5,300,000

$4,100,000

$4,100,000

8/16103

91v03

12/30103

P4O. RESERVED

P4I. RESERVED

P42.Gate12-S/CtoSystemTest$4,200,000|2/|5103

P43. GFE Integration $3,700'000 l2tl5l03

P44. Complete EMVEMC Test $4,200'000 6115104



AMENDMENT OF SOLIGITATION'
MODIFICATION OF CONTRACT

PAGEOF

I
5. PROJECT NO. (lt 8fipticsDte)2. AMENDMENT/IiODIFICATION NO.

CODE

Space Flight Center

GffiS Procurernent Office, Code2l4.2
Greenbelt, MD 20071

Boeing Satellite Systems, lnc.

7. ADMfNIST€RED BY (lf otherthn lten 6) CODE

NASA/Goddard Space Flieht Center and

DCMC/Hughes - Los Angeles

PO Box 92919

3. EFFECTIVEDATE

See Block l6C
4. REOUISITION/PTJRCHASE RECI, NO.

See Block 12

E. NAME AND ADDRESS OF CONTRACTOR (No., steet, county, State, ild Zip Cde)

x

Los Angeles, CA 90009

CODE FACILITY CODE

98. DATEDfSEEITEMIl)

108. OATED (SEEITEM13)

0U28t98

11. THIS |TEM ONLY AppLrES TO AMENDMENTS OF SOLTCTTATTOS

f] fn" 
"Oo* 

numbered solicitation is amended as set forth in ltEm 14. Th6 hour and date specified br t€ceipt of Ofiots I I is extenoaO, U it not otdenclod.

OfforE must acknorvledge rcceipt of this amendriEnt prior b the hour and date sp€ciftad in the soticitation or as amended, by ons of the folloting rrthodr:

(a) By completing ltems 6 and 15, and r€tuming E Copies of tho amendment (b) By ac*nodedging r€ceipt of this amendment on each copy of the o{!or

submitted; or (c) By separate letter or telegram whidr includes a reference to the solicltation and arn€ndtnent numbers. FAILURE OF YOUR ACKNOWLEDGEMENT TO

BE RECETVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPEC]FIED MAY RESULT IN REJECTIO'T OF

YOUR OFFER. lf by virtua of this amendment )/ou d€sir€ to changs an offer already submitied, suctt cfianga may b€ made by ielegram or l6tt€r, pmvided €adl blogram

and lhis am€ndment. and is

AND APPROPRIATION DATA I,,f
lO JON:4 5-616-41-81-1i BLI: A70l OC: 4l-2550 APP: 80?30110(02) AMT: $0 PPC: BX B/NC: 427

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTSIORDERS,

A, TH|S CHANGE OROER lS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH lN ITEM 14 ARE MADE lN THE

CONTRACTORDER NO. IN ITEM 1OA.

B. THE ABOVE NUMBERED CONTRACT/ORDER lS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as chapges in paying offce,

Appropdation date, €tc.) SET FORTH lN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR .1it.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:,

52.245-2 Government ProPertY

d. OTHER (Specity type ot nditication and authotfi)

E. IMPORTANT: Contraclor ! isnot, -lX. I is reQuired to sign this document and retrm 3 copies to the issuing offica.

14. d6scription of amendmenVmodification (Oryanized by IJCF section headings, including solicitationr'contract subiecl matterwhere feasible.)

This modification increases the firm fixed price of the contract by $3,492 for repairs to the Solar X-Ray

Imager telescope.

Accordingly:

9A or l0A. as herelofore

15A. NAME AND TITLE OF SIGNER (Tlpe orpnht)

J.T. Felicita, Manager, NASA Contracts

158. CONTRACTOFYOFFEROR

(Sigaanre ofpercon

7540{1.152-8070

16A. NAME AND TfTLE OF CONTRACTING OFFICER (Type or pnnl

Sandra Marshall
I6C. DATE SIGNED

Ir
, - .r- 1, i
'r/'il!, i

STANDARD FORi, {r0 (R€n. 10{3)
Ptescdbed by GSA

SA. AMENDMENT OF SO{-ICITATION NO,

1OA. MODIFICATION OF CONTRACT/ORDER NO,

NAS5-98069

ta--[csfo r

PREVIOUS EDITION UNUSABLE



NAS5.9EO69
Modification No. 60
Page2 of2

1. In Clause B.1 DELMRABLE REQUIREMENTS increase Contract Line ltem
number 1. by $31492 to reflect the following:

CLIN

1.

Description

On-Orbit Acceptairce of
""_-GOF.S NSpacecraft

Price

$3i2,9g2,031

2. Increase Clause B.2 FIRM FIXED PRICE as follows:

From PJ To
$511,460,104 $3,492 $511,463,596

3. In clause 8.5 EVENTS FoR PERJORMANCE BASED PAYMENTS, add the
following event for GOES N:

N93. SXI Mass Model Repair s3,492 tlt09/01

4. In Clause J.l LIST OF ATTACHMENTS, make the following change:

Attachment I( Performance Based Pavments Completion Criteria

Add N93, SXI Mass Model Repair with a completion criteria of 6.

5. Replace the contract areas listed below with the enclosed revised pages:

Contract
Page 4
Page 6
Page 16

Attachment K. Performance Based Pavments Completion Criteria
Title Page
Page 4

In consideration of the modification(s) agreed to herein as a complete equitable
adjustment for the effort associated with the Contracting Officer's letter dated March 16,
2001 and Boeing's electronic submission, dated June 8, 2001, the Contractor hereby
releases the Government from any and all liability under this contract for further
equitable adjustments attributable to such facts or circumstances giving rise by this
action.

END OF MODIFICATION



SECTION B OF NAS5.98069
MODIFICATION NO.60

SUPPLIES OR SERVICES AIYD PRICES/COSTS

8.1 DELTVERABLE REQUIREMENTS (GSFC s2.2r0-90) (OCT 1988)

The Contractor shall perform and/or deliver the following:

Contract Line
Item Number
(CLIN) Description Price

NSP

1.

2.

3.

4.

).

On-Orbit Acceptance of
GOES N Spacecraft

Propulsion Computer Model & 
|

Supporting Documentation

a. Software Development &
Validation Environment

b. GTACS Workstation for S)il T&C,I&V
and Software Development

Source & Executable
Flight Software Code

Emulators w/Spare Parts

$312,982,031

S/C Emulator (2)
3 sets EACE components (l set includes EACE board,
EACE DPM daughter card, EACE PAI\{ board;
3 sets ETC components (1 set includes ETC board and

PAM board;
2 special order ovenized oscillators used by EACE

INR Performance Evaluation System

SXI to Spacecraft Harness

Battery Test Cells
(5 from each activation lot)

Data for Communication Modeling
Engineering Model Data
Flight Model Data

Acceptance of SSGS

NSP

NSP

NSP

NSP

NSP

NSP

NSP

6.

7.

8.

9.

10. NSP



SECTION B OF NAS5-9E069
MODIIUCATION NO. 60

SUPPLTES pR SERVICES Ar\rD PRTCES/COSTS

8.2 FrRM FIXED pRrCE (r8-s2.2r6-78) (DEC 1988)

The total firm fixed pricb for this contract is $511,463,596.

(End of clause)

B.3 RESERVED

8.4 PERFORMAITCE-BASED PAYMENTS (s2.232-32) (MAy 1997)

(a) Amount of payments and limitations on payments. Subject to such other limitations and
conditions as are specified in this contract and this clause, the amount of payments and
limitations on payments shall be specified in the contract's description of the basis for payment.

(b) Contractor request for performance-based payment. The Contractor may submit requests for
payment of performance-based payments not more frequently than monthly, in a form and
manner acceptable to the Contracting Officer. Unless otherwise authorized by the Contracting
Officer, all performance-based payments in any period for which payment is being requested
shall be included in a single request, appropriately itemized and totaled. The Contractor's request
shall contain the information and certification detailed in paragraphs (l) and (m) of this clause.

(c) Approval and payment of requests. (l) The Contractor shall not be entitled to payment of a
request for performance-based payment prior to successful accomplishment of the event or
performance criterion for which payment is requested. The Confracting Officer shall determine
whether the event or performance criterion for which payment is requested has been successfully
accomplished in accordance with the terms of the contract. The Contracting Officer may, at any
time, require the Contractor to substantiate the successful performance of any event or
performance criterion which has been or is represented as being payable.

(2) A payment under this performance-based payment clause is a contract financing
payment under the Prompt Payment clause of this contract, and approved requests shall be paid
in accordance with the prompt payment period and provisions specified for contract financing
payments by that clause. However, if the Contracting Officer requires substantiation as provided
in paragraph (cXl) of this clause, or inquires into the status of an event or performance criterion,
or into any of the conditions listed in paragraph (e) of this clause, or into the Contractor
certification, payrnent is not required, and the prompt payment period shall not begin until the
Contracting Officer approves the request.

(3) The approval by the Contracting Officer of a request for performance-based payment
does not constitute an acceptance by the Government and does not excuse the Contractor from



SECTION B OF NASS-98069
MODIFICATION NO. 60

SUPPLIES OR SERVICES AI\ID PRICES/COSTS

N80.

N81.

N82.

N83.

HSE Delivery to ITT forRTP Checkout

Red Team Kick-off Review

GOES N Solar Array Power Test 
,,

System Veri fication Review

$3,100,000

$8,000,000

$8,000,000

$7,000,000

t1/01/00

2n5t0l

3lr5l0l

3trstOl

N84.

N85.

N86.

N87.

N88.

N89.

N90.

N9l.

N92.

N93.

GOES O

Spacecraft System Level Reviews

GRODAS Implementation

Phase I SSGS Training

Solar Thermal Balance Test of r

Solar Array Yoke

EDDS Upgrade Acceptance

Completion of Spare Comm Boxes

Delivery of SSGS Mods

HSE Acceptance

Delivery of INR Analytical Tools

GRODAS Data Flow Demonstration

SXI Mass Model Repair

$1,000,000

$1,362,529

$3,000,000

$1,000,000

$1,o21,539

$1,000,000

$1,000,000

s500,000

$4,000,000

s3,492

$2,000,000

$8,100,000

$6,700,000

$12,000,000

$500,000

$1,000,000

$500,000

4n5tOl

6/t5tol

6tr5t0l

6tr5tOl

9/r4t0l

r l/15/01

t/t5/02

s/15t02

8/01/01

tt/09t01

01.

02.

03.

o,4.

Critical Design Review

Mission Operations Review

Pre-Environmental Review

Pre-Storage Review

2/ru00

4t2t02

4lt8l02

t2/tU02

t2/1U03

U9t04

414/04

O4A. Pre-Shipment Review

Flight Operations Review

Spacecraft Launch Readiness Review

05.

06.

t6



o O Modification No.6o

Attachment K

PERFORMAIICE BASED PAYMENTS

(Contractor Provided Milestones)

January 12,1998

(Revision A - September 10, 1998)



Modification No.60

GOES N

GOES O

N64. ll',lR System Description and Analysis Document (Final) 3

N65. Continqency Simulation # 1 6

N66. Dress Rehearsal 6

N67. GOES N Data Book 6

,168. GOES N End-to-End Test 4 ComPleted 6

N69. Alsorithm Design Description - Build 3 6

N70. 1553 Data Bus Diagnostics Features Meeting 6

N71. PES ADD Walk-Thru Review
"-- t-

N72. PES Prototype GUI Demo 6

N73. PES Delivery 4

N74. fuideband Tape Recorder Delivery & Training 6

N75. Safehold Mode Proposal 6

N76. Electronic Data Distribution System & Configuration
Manaqement Review

1

N77. Rebaseline Schedule Review 1

N78. nteqration and Test (l&T) Review 1

N79. iFPowered Testing of GOES N Bus MoCqle 6

N80. HSE Delivery to ITT for RTP Checkout 6

N81. Red Team Kick-off Review 1

N82. GOES N Solar Array Power Test 6

N83. System Verification Review 1

N84. GRODAS lmplementation 6

t85. Phase l SSGS Training 6

N86. Sotar mermal Balance Test of Solar Anay Yoke 6

N87. EDDS Upgrade Acceptance 6

N88. Completion of Spare Comm Boxes 6

N89. Deliverv of SSGS Mods 6

N90. HSE Acceptance 4

N91. Delivery of Anafytical Tools 6

N92: GRODAS Data Flow Demonstration 6

N93. SXI Mass Model Repair 6

Milestone Description Completion
Criteria

o29. Gate 7 - Start Bus Integration 5

o30. Gate9-BusComplete 5

o31. Gate 10 - Pavload Complete 5

o32. eus & SEM lnstruments Integration & Test Co14p!g!g- 6



3. EFFECTIVE DATE

See Block l6C
4. REQUISITION/PURCHASE REQ. NO.

See Block 12

AMENDMENT OF SOLICITATION'
MODIFICATION OF CONTRACT

7. ADMINISTER€D BY (lt other than ltem 6)

NASA/Goddard Space Flight

PAGE OF

I
s. PROJECT NO. (tf aep/baue)

cooE

Center and

2. AMENDMENT/MODIFICATION NO.

CODE

A/Goddard Space Flight Center

GOES Procurement Office, Code 214.2

Greenbelt, MD 20071

DCMC/Hughes - Los Angeles

S. NAME AND ADDRESS OF CONTRACTOR (No', slreet, county, State, and Zp Code)

Boeing Satellite Systems,Inc. I'

PO Box 92919
Los Angeles, CA 90009

CODE FACTLTTY COOE

eB. oATED (SEEiTEMll)

108 (sEE |TEM 13)

0U28/98

11. THrS |TEM ONLY APPLIES TO AMENDMENTS OF SOLICITATION

I frt" above numbered solicitation is amended as set forth in ltem 14. The hour and dale specitied for i€c€ipt of Offels l-l is exiand€d, [-l is mt €xiandod.

Ofiers must acknowtedge receipt of this amendment prior to the houf and date specified in the solicitiation or as amended, by one of the following metho&:

(a) By comilteting ltems I and 15, and retuming l-l Copies ot the arnendment; (b) By acknowledgitE teceipt of this amendment on each copy of the oftor

submitted; or (c) By separate lett€r or telegram which includes a reference to the solicitation and amendment numbea. FAILURE OF YOUR ACKNOWLEDGEMENT TO

BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR ANO DATE SPECIFIEO MAY RESULT IN REJECTION OF

youR oFFER. lf by virtue of this emendment you desire to change an offer atraady submitled, such change may be made by telegram or letter, pfovid€d e8cfi tel€gram

ANO APPROPRIATION OATA (ff required)

BNC: 427 See Pase 2

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTMCTS/ORDERS'

A. THIS CHANGE ORDER lS TSSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH lN ITEM 14 ARE MADE lN THE

CONTRACT ORDER NO. IN ITEM 1OA.

B- THE ABOVE NUMBERED CONTRACT/OROER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (SUCh AS ChANgES iN PAYiNg Of'iCE.

Appropriarion dare, etc.) sET FORTH lN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C, THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

d. OTHER (Specify type ot modification and authotity)

Unilateral Moiliiication; Clause H.6 LIMITATION OF FLTNDS

IMPORTANT: Conlractor is not, copies to the issuing office.

14. descriotion of amendmenymodification (Organized by t)CF section headings, including solicilalion/contrel subiect mattet where feasible.)

This modification increases the contract funding by 520,000.000 for continued performance under this

contract.

Accordingly:

Er of th€ dmumenl heretolore and eftecl.

16A NAME AND TITLE OF CONTRACTING OFFICER (Type ot pnn0

Sandra Marshall

CONTRACTOFYOFFEROR 16C, DATE SIGNED

(Stgnon[r of pcrson outhori:c.l lo stFn)

STANDARD FORM 30 (Rev. 10S3)

Prescribed by GSA

I is requireO to sign this documenl and retum

x

I
=

15A.

J.T.
NAME AND TITLE OF SIGNER (Type ot print)

Felicita. Manager, NASA Contracts

9A. AMENDMENT OF SOLICITATION NO

1OA. MOOTFICATION OF CONTRACT/ORDER NO.

NAS5-98069

158

EDITION UNUSABLE



NAS5-98069
Modification No. 6l
P'age2 of 2

1. In Clause H.6, increase the funding from $343,828,313 by $20'000,000 to

$363,828,313. The period of allotment is from the effective date of the contract through

April 30,2002 in accordance with the contractor's correspondence dated January 10,

2002.

PCN: 4r5-52954A(lC)
JON: 415-616-41-81-11
APP: 802/30110(02)
BLI: 4'703
OC: 41-2550
AMT: $20,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this

modification.

END OF MODIFICATION



@

SECTION II OF NAS5.9EO69

MODIFICATION NO.61
SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. l0-95), "Subcontracting

Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report

must be received no later than April 30 and October 30 each year for the reportiirg periods ending

March 31 and September 30, respectively. A
completion. The final SF 294 submittal must

wduld have been the- iiext semi'armuatreport:

final SF 294 must be submitted after contract

be received no later than the due date for what

d. Reporting to NASA Headquarters (SF 295-Semi-annual)

The Contractor shall prepare and submit Standard Fonr\ 295 (Rev' t0-95), "Summpry

Subcontract Report" in accordance with the instructions on the back of the form and in

accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small

Disadvantaged Business Subcontracting Reporting" of this contract'

'The SF 295 must be submitted to "NASA, Offrce of Procurement, Code HC, Washington, D.C.

20546-0001,, on an semi-annual basis no later than April30 and October 30 each year for the

reporting periods ending March 3l and September 30, respectively'

e. Subcontractor RePorting

FAR clause 5l.Zlg-g and NASA FAR Supplement clause 18-52.219-75 require that the

Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that

have been required to adopt a Subcontracting Plan under the terms of the clause. These

subcontractor reports must be submitted as required by paragraphs (c) and (d) above' The reports

may be submitted through the Contractor or submitted directly. Regardless, the Contractor is

resionsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LrMrrATroN oF FLTNDS (FTXED-PzuCE CONTRACT) (18-s2.232-77) (MAR 1989)

(a) Of the total price of CLINs I through 14. the sum of $363,828,313 is presently

available for payment and allotted to this contract. It is anticipated that from time to time

additional funds rvill be allocated to the contract in accordance with the following schedule, until

the total price of said item is allotted:

48



SECTION H OF NASS-98069

MODIFICATION NO.61

SPECIAL CONTRACT REQUIREMENTS,

SCHEDULE FOR ALLOTMENT OF FLINDS
Amounts

To be provided by the govemment as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in

paragraph (a) above up to the point at which, if this contract is terminated pursuant to the

Tdrrniilafion foreonveniencE of theGovernment.elausesf this eontraet, the tstalarnount payable-"--

iv tt, Couemment (including amounts payable for subcontracts and settlement costs) pursuant

to paragraphs (D and (g) of that clause would, in the exercise of reasonable judgment by the

Contraioi, approximate the total amount at the time allotted to the contract. The Contractor is

not obligated to continue performance of the work beyond that point' The Government is not

obligated in any event to iay or reimburse the Contractor more than the arnount from time to

time allotted to the contract, enfhing to the contrary in the Termination for Convenience of the

Government clause nonvithstanding.

(c) (l) It is contemplated that funds presently allotted to this contract will cover

the work to be performed until April30, 2002'

(Z) If funds allotted are considered by the Contractor to be inadequate to cover

the work to be performed until that date, or an agreed date substituted for it, the Contractor shall

notify the Contiacting officer in writing when within the next 60 days the work will reach a

foini ut which, if the-contract is terminated pursuant to the Termination for Convenience of the

Government clause of this contract, the total amount payable by the Government (including

;i];;;;raute ror subcontracts and settlement costs) pursuant to paragraphs (0 and (g) of that

clause *itl uppro*imate 75 percent of the total amount then allotted to the contract'

(3) (i) The notice shall state the estimated date when the point referred to in

subparagraph (2) above will be reached and the estimated amount of additional funds required to

,ontinu. pirformance to the date specified in subparagraph ( I ) above, or an agleed date

substituted for it.

(ii) The contractor shall,60 days in advance of the date specified in

subparagraph (l) aboue, or an agreed date substituted for it, advise the contracting officer in

writing as to the estimated amount of additional funds required for the timely performance of the

contract for a further period as may be specified in the contract or otherwise agreed to by the

parties.

(4) If, after the notification referred to in subdivision (3Xii) above, additional

funds are not allotted by the date specified in subparagraph (l) above, or.an agr€ed date

subsrituted for it, the contracting officer shall, upon the contractor's written request, terminate

Date

49



Space Flight Center
GOES Procurement Office, Code2l4.2
Greenbelt. MD 20071

AMENDMENT OF SOLICITATION/
MODIFIGATION OF CONTRAGT

PAGE OF

I
s. PROJECT NO. (tfa@Dcaile)

7. ADMINISTERED BY (lf olher than ltem 6) CODE

NASA/Goddard Space Flight Center and
DCMA Boeing Space and Communications Seal
Beach

8. NAME AND ADDRESS OF CONTRACTOR (No., streel county, State, and Zip Code)

Boeing Satellite Systems, Inc. ',

PO Box 92919
--+ori+rrgAeq{f

FACILITY CODE

eB. DATED (SEE |TEM 11)

108. DAIED(SEEITEM13)
01t28/98

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
l-l Tne aoove numbered solicitation is amended as set forth in ltem 14. The hour and date specified for receipt of Offers l--l is exrended, t] is not extended.
Offers musi acknorledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended, by one of the following methods:

1a) ey comdteting ltems I and 15, and retuming fl copies of the amendment: (b) By acknowledging receipt of this amendment on each copy of the offol
submitted; or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGEMENT TO
BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT tN REJECTION OF
YOUR OFFER. lf by virtue of this amendment you desire to change an offer already submitled, such change may be made by telegram or letler, provided each tetegram

hour and date

x

AND APPROPRIATION DATA (lf required)
BINC: 427 N/ABX

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS.

A- THIS CHANGE ORDER lS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH lN ITEM 14 ARE MADE lN THE
CONTRACTORDER NO. IN ITEM lOA

B. THE ABOVE NUMBERED CONTMCT/ORDER lS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying offico,
Appropdation date, etc.) SET FORTH lN ITEM 14, PURSUANT TO THE AUTHORIry OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

Clause 52.243-l Changes Fixed Price-Alt. II
d. OTHER (Specify type of nodifrcation and authoriay)

E, IMPORTANT: Contractor is not, is required to sign this document and retum 3 
"opies 

to the issuing offica.

14. description of amendrnenumodification (Organized by UCF section headings, including solicitatiotl/contract subject maftet wherc feasible.)

This modification issues and definitizes Configuration Change Requests (CCR's) 4235C,4255A,42638,
4265, 4266, 4269, 4275,6041D, 6090, 6127,6130, 6139,6140,61478., 6152,6172, 6173,6179, 6179,
6185D, 6187,6188, 70458 and 8048 at no change to the contract price.

Accordingly:
all lems and conditions of the and in full force and effecl.

16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or prirrt)

Sandra Marshall
I5B. CONTRACTOFUOFFEROR 16C. DATE SIGNED

t. +

15A. NAME AND TITLE OF SIGNER (Type or pnnt)

J.T. Felicita, Manager, NASA Contracts

person

7540-01-152€070

, j I/' \:
STANDARO FORM 30 (Rev. 10€3)

Prescribed by GSA

3. EFFECTIVE DATE

See Block l6C
4. REOUISITION/PURCHASE REO. NO

See Block 12

9A. AMENDMENT OF SOLICITATION NO.

1OA. MODIFICATION OF CONTMCT/ORDER NO,

NASs-98069

PREVIOUS EDITION UNUSABLE



NAS5-98069
Modification No. 62
Page2 of 6

1. In Clause J.l LIST OF ATTACIIMENTS, make the following changes:

Attachment A- Statement of Work

Delete 3.6.2.L2 GN Compatibilify Testing and Data Flows. (CCR 4265)

-
measurement and modeling as reflected in CCR 6080'

Attachment B. Performance Specifi cation

In 9.1 .4.3, change the HEPAD geometric factor to >0.7 cm^2-sr. (CCR 4268)

change 7 .1.1, 7 .1.6,7.2.1 (18.d .3),7 .2.1(20.d), and 7 .2.4 (3) to reflect older

requirements not applicable to the N-Q system as reflected in CCR 6041D.

Modify 9.4.6.2,8.4.6.3 and 8.4.6.4 to align CS03, CS04 and CS05 test limits with GOES

specific performance requirements and test methods as specified in CCR 6152.

In section 2.0 modify the applicable document, Interface Control Document for Imager

and Sounder Test Equipment and the N-Q Spacecraft Ground Support

Equipment/Facilities and Spacecraft Launch Facilities, section 6.3.5, to correct the WFC

storage requirements as reflected in CCR 6172.

Modiff 8.5.3.5 and 10.5.4.1 to reflect the solar array thermal vacuum test and hot LAPSS

requirements as specified in CCR 6173.

In l0.l1.3 waive the outgassing requirements that would allow usage of silicone base

damping fluid as specified in CCR 6130.

In 10.11.3 waive the outgassing requirements that would allow usage of 3M #486 tape in

the magnetometer as specified in CCR 6139,

In l0.l 1 .3 waive the outgassing requirements that would allow usage of 3M #92 tape in

the thrusters as specified in CCR 6140.

Deviation and Waiver



NAS5-98069
Modification No. 62
Page 3 of6

In 10.1 I .3 waive the outgassing requirements that would allow usage of designated
materials for the latch valve as specified in CCR 6179.

In l0.l1.3 waive the outgassing requirements that would allow usage of Loctite
speedbond 325 adhesive used in the helium ta4k af specified in CCR 6179.

In 8.4 waive the XRP EMVEMC testing on the engineering model as specified in CCR

In 8.5.3.2 (1.b) waive the cold thermal limit for the magnetometer sensor as specified inccR6188 
,

Attachment C. GOES N-Q Imager Interface Control Document

Change 3 .6.1.4 to reflect the changed purge requirements for ground based integration
and test operations from delivery to launch base operations as reflected in CCR 42554.

In table 3.z.z-lwaive the baseplate loads and moments requirements specified in CCR
6185D.

In figures 3.2.4-1,3.2.4-3,3.5.1-2,3.5.1-4,3.5.4-l and tables 3.2.4-1,5.1.6-l and 5.4-l
add the blackbody dwell modifications and clariff other items as specified in CCR
70458.

Attachment D. N-Q Sounder Instrument Interface control Document

Change 3.6.1.4 to reflect the changed purge requirements for ground based integration
and test operations from delivery to launch base operations as reflected in CCR 4255A.

In table 3.2.2-l waive the baseplate loads and moments requirements specified in CCR
6185D.

In figures 3.2.4-1,3.5.1-4,3.s.4-1,3.5.4-12 and tables 3.2.4-1,3.5.4-12,5.1.4-l and
3.5'3-3 add the blackbody dwell modifications and clariS other items as specified in
CCR 70458.



NASs-98069
Modification No. 62

'Page 4 of6

Attachment E. Interface Control Document for the Solar X-Rav Imager (SXD

Change 3.4.4.1.5-2,3.4.4.1.5-3,3.4.4.1.5-4,3.4.4.1.5-5,3.4.4.1.5-6,3.4.4.1.5-7 and add
3.4.4.1.5-8,3.4.4.115-9 and3.4.4.L 5-10 to reflect the purge iequirements for ground
based integration and test operations from delivery to launch base operations specified in
ccR 4235C.

-
for the various SXI models specified in CCR 42638.

Revise tables 3-13 and 3-25 to clarify the survival temperature sensors requirement as

reflected in CCR 4266.

In3.4.4.1.1-3, 3.4.4.1.1:4 and 3.4.4.1.5-1, change the approval authority from the SXI
contractor to the Government. (CCR 4275)

Revise 3.4.1.3.8,3.4.1.3.8-1, 3.4.1.3.8-2,3.4.1.3.8-3 and figure 3.4.1.3.8-l to clariff the
disturbance torque reflected in CCR 6127.

Attachment G. Contract Document Requirements List

Revise DID SDA 3.2.8-02, paragraph 5, item g, to indicate that the T&C RF antenna
system data will be generated from a model as reflected in CCR 6080.

Attachment L.Interface Control Document for the SXI Ground Support Equipment

Revise 2.2.1,2.3,3.3.1.1-1,3.3.1.1.1-1,3.3.1.1.1-3,3.4-1,3.4-4,3.4-5,3.4-6,3.4.3-1,
3.4.4-2 to change the SXI document numbers to ISI document numbers for ISI's
Programmer Reference Manual as reflected in CCR 61478.

Revise 3.12-I to reflect that the mass model was not designed to undergo environmental
testing as stated in CCR 8048.

.,,#
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2. Replace the contract areas listed below with the enclosed revised pages:

Attachment A Statement of Work

Cover Page
Section 3.3.8.6
Section 3.6.2.1.2

,#

Attachment B. Performance Specifi cation

Cover Page
Section 7.1.1
Section 7.1.6
Section 7.2.1 (7-17)
Section 7.2.1 (18)
Section 7.2.1 (20)
Section 7.2.4
Section 8.4.1
Section 8.4.6.2
Section 8.4.6.3
Section 8.4.6.4
Section 8.5.3.2
Section 8.5.3.5
Section 9.1.4.3
Section 10.5.4.1
Section 10.11.3

Attachment B. Performance Specification. Appendix A

Add new page
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Cover page
SDA-3.2.8-02, item 5. f and g

The-fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be-increased by this change order. This modification also represenrs a
complete and equitable adjustment for the work associated with this change oiO", *a
releases the Government from any and all liability under this contract for-further
equitable adjustment attributable to such facts ani circumstances giving rise by this
change which is in accordance with the ccR's listed in Block r+ irp"E" i. 

-

END OF MODIFICATION
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)-orr-r3 coES N-e Statement of llk

Coherent Unmodulated carrier. ransing ON, -50 dBc, 1.5 MHz

CDA Telemetry Transmitter Unmodulated carrier, -50 dBc, 30 kHz
Table 3.3.8.4.1-2

Emissions - Other Channel rrements

Channel Designation Spurious Requirement - Other Channel
Configuration

Sensor Data Modulated with Pseudo Noise (PN) sequence,

NRZ-S, OQPSK

PDR Modulated with PN sequence, NRZ-S,2.11 Mbps
BPSK

WEFAX Modulated with PN sbquence, NRZ-M,293 ksps

EMWIN Modulated with PN sequence, NRZ-M,25 ksps

BPSK

DCPI DCPI modulated signal

DCPR See Section 3.3.8.4.2, below

SAR No uplink

MDL Modulated with PN sequence,40O kbps, QPSK

Command Receiver Coherent mode

DSN Telemetry Modulated with data, coherent mode, ranging ON

CDATelemetrv Modulated with data

3.3.8.42 DCPR Spurious Emission Test

The spacecraft contractor shall demonstrate that spurious emissions meet the specified

requirements of 5-415-22, section 10.2 for the DCPR channel, by performing a noise power ratio

test for each channel on each spacecraft at any verification test level. After demonstrating

compliance with the noise power ratio test, the contractor may elect to use a two-signal linearity

test at any level of integration.

A two signal test shall use two equal input power sinusoids (carriers), such that the total power is

equal to ihe dynamic range maximum and the two sinusoids are separated in frequency by 2 kHz.

Any resulting intermodulation products shall not be greater than 25 dB below the power in one

tone.

3.3.8.5 Interference Testing

The spacecraft contractor shall perform worst-case interference testing for the 1670 to 1695 MHz
downiinks. Each transmission channel under test shall be tested at the dynamic range maximum,

with any other adjacent channel modulated signals present at their dynamic range maximum.

33.E.6 Antenna Pattern Measurements

Coverage and polarization measurernents shall be perforrned at an appropriate antenna test

facility;ufficiint to accurately determine the radiation pattern and phase, whereappropriate, of
each spacecraft antenna. Composite coveraee and polarization patterns for the T&C antenna

CORI- SOn-f .Z.8-OZ. The tabulated antenna data shall be delivered to NASA in a standard

electronic format. Refer to CDRL SDA-3.2.8-02. (MOD 62' CCR6080)



]ars-23 coES N-e statement of O-

The spacecraft contractor shall provide all personnel, services, and materials required to review a

variety of operations-related documentation. These shall include, but not be limited to, operations

scripts, spaiecraft command procedures, contingency operations procedures, and operations

handbooks

3.6.2 Pre-launch Support (PREL)

3.6.2.1 Network Compatibility Testing and Data Flows
,,

The spacecraft contractor shall provide all personnel services and materials required to assure

comoatibilitv with all sesments of any ground systems to be used tlrroughout the mission, as

described below.

3.6.2.1.1 In-plant Compatibility Testing

Testing.of the GOES-N spacecraft shall be conducted with a govemment-provided ground

netwot (GN) compatibility test suite during spacecraft functional testing prior to spacecraft-level

environmental testing. Testing with GOES-O,P,Q shall be required if changes are made to the

telemetry and command systems of these spacecraft.

3.6.2.1.2 Deleted (MOD 62, CCR426S)

3.6.2.1.3 Launch Base Compatibitity Testing

The spacecraft contractor shall provide all personnel services, and materials required to support a

serieiof network compatibility tests in preparation for the final spacecraft end-to-end (ETE)

testing defined in section 3.6.2.3.2.5. These network tests are intended to incrementally verify

"o*pon"ttts 
of the network that will be used to support command and telemetry data flow

between the spacecraft and government operations center. The spacecraft contractor shall

provide test time for the spacecraft while located at the appropriate launch base facility.
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SPACECRAFT ST]PPORT GROUND SYSTEM

General Requirements

The spacecraft contractor shall provide a ground system to support the requirements of the as-built GOES
N-Q spacecraft. The GOES N-Q SSGS shall provide, as a minimum, the functionality of the GOES I-M
SSGS (i.e., OATS, MDL Processing System (MPS), Dynamic Interaction Diagnostic (DID), GMTACS,
TACTS, PM, SPS), but is not constrained to use the same architecture. All GOES N-Q SSGS elernents

shall use a common time reference to permit accurate time conelation of data betwedn elements.

Considering the potential to minimize floor/desktop space lequiremertts and minimize operator training,
the spacecraft contractor shall, if feasible, use, adapt, modify, or upgrade GOES I-M SSGS elernents for
use in the GOES N-Q SSGS, as stipulated in the remainder of this section, and provide new elements
where reuse is not feasible. Where GOES I-M SSGS elements are reused for GOES N-Q, backward
compatibility of GOES N-Q software is not required; rather, what is required is that workstations and

processors be configurable by menu selection to load and start up either GOES N-Q or any other software
at boot-up. Note: GOES I-M SSGS software will be made available as GFE; and no GOES I-M SSGS

hardware will be provided as GFE, but access to this hardware will be made available by the government

for test and integration purposes; and 3) the capabilities of tne COES I-M SSGS must n6t be degraded by
the introduction of the GOES N-Q SSGS hardware or software into the SOCC and CDAS environments.

7.1.1 GOBS N-Q Telemetry and Command System (GTACS) - The spacecraft contractor shall provide

a telemetry and command processing system (GTACS) to support the as-built GOES N-Q spacecraft.
'The GTACS shall provide, as a minimum, the system functional capabilities and an equivalent level of
operability and performance as specified in the GOES I-M Telemetry and Command System (GMTACS)
Functional Specification (dated Z2February, 1988) and the NOAA Workstation Consolidation Common
Engineerins Analysis System Requirements. August 4. 1998. Final. Mitretek. Systems. (MOD 62,
ccR604lD)

Currently, VAX 3100 workstations are capable of being booted up to run either GMTACS or Polar
Acquisition and Command System (PACS) software, allowing the same workstations to support launch
and engineering activities for both programs. These workstations will also be used to support the
Integrated PACS (IPACS) system when the US Air Force Defense Meteorological Satellite Program
(DMSP) operations are transferred to NOAA. Design work is ongoing for replacement GMTACS/
PACS workstations, with a hardware solution expected in the fourth quarter of 1997. Because of the
multiple system usage and to avoid hardware duplication, these replacement workstations shall be used
for GOES N-Q support. Adequate resource margin requirements will be imposed on the replacernent
workstations to support expected GTACS requirements and alternative operating system environments
(e.g., VMS ana UWX;. Workstation replacement documentation will be distributed as it becomes
available.

7 .1.2 GOES N-Q Telemetry Acquisition and Command Transmission System (NTACTS) - The
spacecraft contractor shall provide new Telemetry Acquisition and Command Transmission Systems
(TACTSs) capable of supporting the as-built GOES N-Q spacecraft. These new GOES N-Q TACTS
(NTACTS) shall retain the system functional capabilities and equivalent level of operability and
performance specified in the TACTS Overview and Configuration Manual; Version 3.1 (dated April
1991), the TACTS Interface Definition Document, Version 2.0 (dated March 1989), and the TACTS
Operator Manual, Version 2.0 (dated February 20,l99l). An exception to the above requirements is that
the NTACTS does not require the current capabilities of displaying spacecraft telemetry and generating
commands to the spacecraft, as currently provided in the GOES I-M TACTS.

7.O

7.1



7.1.3 Sensor Processing System (SPS) - The SPS consists of Image Processing Systems (IPSs) that
process the raw instrument data and analyst workstations used for calibration and engineering analysis.
There are four IPSs at the Wallops QDAS with one planned for the backup CDAS. There are three
analyst workstations at the SOCC, two at the Wallops CDAS, and one is planned for the backup CDAS.
The existing SPSs shall be used to process the raw GOES N-Q Imager and Solnder data, generate the
GVAR formatted data stream, and perform instrument calibration and analysis. Any spacecraft contractor
changes to the SPS functionality or interfaces, in particular the changes required by the yaw flip, shall be
the responsibility of the spacecraft contractor and will require approval by NASA. The GVAR format
shall not be modified, unless it can be guaranteed that users who do not choose to modify their GVAR
ingest systems will still be able to receive all the data in the cunent GVAR. The government will provide
the spacecraft contractor access to an SPS for test, integration, and validation prlrposes. The OGE
Tnterface SFecification, l-lRI -504-02 and the SPS IIser's anrl .Software Maintlenance Manuals describe tlrc -

SPS architecture, capabilities, and interfaces.

7.1.4 Product Monitor (PM) -The spacecraft contractor shatl utilize the as-built GOES I-M PMs for the
monitoring and analysis of GOES N-Q GVAR data and to obtain landmark data. Currently, there are four
PMs at SOCC, three at the Wallops CDAS, and one is planned for the backup CDAS. Replacement PMs
are currently under procurement, with initial delivery expected in the first quarter of 1999. For the
purposes of this request for proposal, the existing PM interface specifications given in the OGE Interface
Specification, DRL 50442 should be used. Any spacecraft contractor changes to the PM functionality or
interfaces, as specified in the OGE Interface Specification and the PM User's and Software Maintenance
Manuals, shall be the responsibility of the spacecraft contractor and shall require NASA approval. The
government will provide the spacecraft contractor access to a PM for test, integration and validation
purposes.

7.1.5 Orbit and Attitude Tracking System PATS) - The spacecraft contractor shall provide an orbit and
attitude determination (OAD) system for the as built GOES N-Q spacecraft with, as a minimum, the
functionality and operability of the GOES I-M OATS, as described in the OGE Interface Specification,
and the OATS lJser's and Software Maintenance Manuals. If feasible, the existing GOES I-M OATS
Digital Equipment Corporation (DEC) Alpha workstations shall be used forthe GOES N-Q OATS.

7.1.6 MDL Receive System, MPS, and MPS Semer - The GOES I-M MPS is an extension of the
existing Sun workstation-based DID and SPS analyst workstation capability currently under development
by NOAA contractors to support the GOES-M SXI in addition to the GOES-8 and GOES-I0 MDL. As
defined in the GOES I-M documentation, the MPS includes servers, DID and SXI telemetry handling ,
and the DID and SXI analysis capabilities. Because of the expected redesign of the MDL receive system
and changes to the MDL data streams, the GOES N-Q MPS comprises only the data handling/analysis
process that will run on the existing Sun analyst workstations. The DID, MPS server, and receive system
functions are identified as separate components. See the SPS and DID Hardware, Software and User's
Manuals, and the OGE Interface Specification for a description of the DID and SPS analyst workstation
capabilities and interfaces, and the DID archive design.

The spacecraft contractor shall provide a new GOES N-Q MDL receive system and MPS server to
demodulate, bit synchronize, provide SXI instrument housekeeping telemetry exchange with GTACS, and
archive the GOES N-Q spacecraft MDL and SXI data streams described in section 10.2, and the SXI ICD.
The spacecraft contractor shall have the option to either design the MPS server function to interface with
the GOES I-M MPS analyst workstation capability currently under development, or to develop a GOES
N-Q MPS analysis function compatible with the GOES N-Q MPS server capable of running on the
existing analysis workstations. The spacecraft contractor shall also provide a GOES N-Q DID function to
process the GOES N-Q MDL attitude data. The GOES N-Q DID shall be integrated into the existing
SOCC SPSA4PS analyst workstations. (MOD 62, CCR6041D)



7.

8.

Process telemetry and distribute to operator workstations within 0.5 seconds of its receipt at the

control center, distributing telemetry updates at the same rate as telemetry blocks/minor frames are

received from the spacecraft.

Process and output clear mode and encrypted commands at the maximum allowable rate of the as-

built N-Q spacecraft command receivers, outputting commands issued by a commanding workstation

within one telem0try block/minor frame update period.

Support the scheduling, commanding, and telemetry processing requirements of the yaw flip
maneuver.
Fail over to redundant systems within one minute; in the case of failure of an operator position

commanding a spacecraft, switchover of any non-comlnand mode operator position to command

mode within 15 seconds of operator initiation of the action.

9.

10.

t2.

13.

t4.

15.

t6.

17.

tel-metry monitoring, spacecraft operations scheduling, and off-line telemetry analysis functions.

Provide sufficient capacity to support telenretry and command processing for eight real and

simulated GOES N-Q spacecraft concurrently.
hovide processing systlm resource margins of 50Vo (e.g., CPU speed, RAM and disk capacities) for

every component (excluding the GIMTACS operator lvorkstations) when supporting three fully
operational spacecraft configurations and using the full capabilities of all components (the spacecraft

contractor can assume the GMTACS/PACS replacement workstations will have this capacity).

GTACS components shall have this resource margin at final delivery before the GOES-N launch.

Provide redundancy such that no single point of failure, workstation outage, or system performance

degradation in the GTACS will disrupt or preclude real+ime telemetry and command processing

operations.
Use the GOES I-M Archive System for the online storage of the GOES N-Q DSN and CDA (2209

MHz and l694MHz) PCM telemetry streams, NTACTS AGC data,Imager and Sounder wideband

telemetry received from the SPS, and SXI data received from the MRS&S. The interface between

GTACS and the GOES I-M archive system shall be implemented in accordance with ISO GOES

Archive - GAIM Interface Control Document,ISI-NQ-GTACS-0006. (MOD36' CCR4183C'

MOD43, CCR4215)
Provide an SSGS configuration monitoring function to rnonitor the status and send configuration
commands to all GOES N-Q SSGS component systems, similar to the GMTACS configuration
page.- 

Provide an operator workstation function meeting the following general requirements (and design

goals, given that reuse of the replacement GMTACS workstations is required):

a. Windows-based graphical user interface (GUI).
b. Startgp of GOES N-Q software from completion of operating system boot-up in one minute or

less. (MODzlg, CCR4226C)
c. Minimum of 20 active windows to include plots, telemetry disptay pages. (MOD49' CCR4?:26C)

d. Resizable windows minimizable to an icon, with selectable font sizes to permit zooming and full
page width views of open windows.
Deleted (MOD49' CCR4226C)
Hard copy page snap capability for any active window'
On-line, context sensitive help and an on-line copy of the user's manual.

User input & response logging.
Text missaging capability to address any connected GTACS, SPS, PM, or GOES N-Q OATS

workstation. For those systems, such as the PM, without this capability, the spacecraft contractor

shall define the message structure.
j. Text file output to local & system printer.

t. Workstation hard disk space waming alert program.

l. Visual and audible alarm upon loss of a telemetry stream being monitored.

e.

f.
g.

h.
i.



lB. Provide the following specific real-time operator/engineer (Ops/Eng) workstation capabilities:

a. Realltime spacecraft commanding restricted to one workstation per spacecraft at any one tinp.
b. Command authority takeover by any workstation signed on to that sake spacecraft within 30

seconds, with notification sent to all other workstations monitoring the spacecraft.

c. Monitoring the telemetry and command activities of a minimum of three spacecraft concurrently

while in command mode.
d. Up to l0.simultaneous real- and non-real-time plots, each displaying up to four mnemonics, with

the following chatacteristics :

l. Non-real-time (archive data) plots to screen limited to one-hour of data

2. Continuously scrolling real-time plots (i.e., not time limited)
3. Plot widths definable in time. (MOD62, CCR6041D)

standard deviation during a user-specifiable period derived from archive data) as an

overlay to a single-mnemonic real-time plot
5. Print to screen and hard copy devices.

e. Access to off-line telemetry archive to define and submit batch archive plots.

f. Hyperlinks to the operational database for mnemonics on plots and page displays to open a pop-

,rp *inOo* displaying the mnemonic's database record (descriptor, yellow and red limits, EUs,

calibration curve, etc.)r,
g. Telemetry display page and real-time plot definition utility.
tr. l*a copy of the telemetry and command database, command procedures, limit sets, contingency

operations procedures (COPs), and other global data.

i. Hyperlinks to spacecraft subsystem block diagrams and Contingency Operations Procedures

(COPs) associated with critical alarms.
j. Automatic sensing of database version changes and notification to the operator.

k. Audible and visual alarms for telemetry out-of-limit conditions.

19. Provide the following off-line analysis and trending capabilities:
a. Generation of 24-hour plots of all values for one telemetry Panmeter within one minute, and for

six telemetry parameters within two minutes, with hard copy output available from a printer

within one minute afterward. These timing requirements take effect upon receipt by the

trending/analysis process of the requested archive data. (MOD36' CCR4183C)



Batch (scheduled) and interactive (non-scheduled) plot definition and submission from any
GTACS operator position.

Prioritization of plot requests to favor interactive plot requests.
Monochrome and color hard copy capability.
User-defined mathematical operations on multiple user-specified telemetry parameters (e.g., an

equation processor).
Generation of user-defined plots with up to six y-axis data sets versus a single x-axis data set on a

single gnd. It shall be possible to plot time on either axis. When time is plotted on the x-axis, it
shall be specified by the user for any time frame fromVz the period of the fAstest telemetered
data to 30 days. The x-axis units shall be user-selectable and, at minimum, in units of seconds,
minutes, hours, days or weeks.

g. Tt shall be possible to put up to eight of these grids on an 8-72" by 11" page. Each gfid on the _
page shall include the date and time the data was submitted for initial processing and the
actually plotted. The page shall also identify the data set or file from which the data was
extracted. User-defined optional data fields consisting of at least primary and secondary titles
80 characters long.

If data thinning *"thod, are employed, the minimum, maximum, and time integrated average of
the data points shall be saved for the time span over which the data was thinned. The thinning '

method shall be selectable to be over a time period or over a number of points.
Data shall be tagged with questionable or static data flags, and the user shall have the option to

include or exclude questionable and static data. An optional notation shall be provided to
indicate the fraction of good data in the selected data set.

Data gaps shall be indicated on plots by pen-ups.
Generation of tabular telemetry value (TVAL) reports in file and hard copy form.
Support other capabilities detailed in GEAS documentation.

m. Black and white, and color laser print capability equivalent to the existing SOCC QMS-1725 and

QMS-MCX- I printers, respectively.
20. As a minimunr" provide the GOES I-M Scheduler Workstation capabilities specified in the

GMTACS Functional Specification and the following specific capabilities:
a. Import, create, edit, store, and print spacecraft command procedures (CPs).
b. Create time-tagged 24-hour command schedules for spacecraft stored-command uploads and

commanding from GTACS Ops/Eng positions. These schedules shall be generated using raw
commands and CPs, and shall take into account special instrument operations, such as

calibrations, star looks, etc., and solar4unar exclusion zones.
c. Verify the accuracy of schedules to ensure no corrunands inimical to the health and safety of the

spacecraft and instrunrnts are included.
d. Provide schedule templates to permit building special schedules (e.g., rapid and super-rapid

scans) for rapidly ground and stored program use, such that only particular parameters as scan
c,oordinates and execution time need be provided for activation. (MOD62, CCR6041D)

e. Print CPs, schedules, and reports at a workstation or line printer.
f. Provide a file management utility to browse, select, delete, edit, rename, cop], and protect CPs,

schedules, and reports.
g. Provide listings of the contents of CPs, schedules, and reports via printers or workstation screen

display.
Perform instrument scan coordinate conversions.
Provide schedule shadowing on the ground that will give visibility into the execution of onboard
scheduling commands (including Instrument Objects), support parallel telemetry monitoring on
the ground, and allow operator to stop on-board schedule execution and resume schedule
execution on the ground. (MOD24, CCR600E)

b.

c.
d.
e.

f.

h.

J.
k,
l.

h.
j.

,,4



7.2.4 MDL Receive System and MPS Semer - In addition to the general requirements presented in
section 7.1 and subsection 7.1.6, the GOES N-Q MDL receive system and MPS server shall:
1. Provide intermediate frequency,(IF) receive systems and computer systet'ns to demodulate, bit

synchronize, demultiplex, decommutate, and archive simultaneously the MDL data streams from
three GOES N-Q spacecraft.

2. Provide a new or modified DID function to be resident on the MPS workstations to process the
GOES N-Q spacecraft MDL attitude data. The GOES N-Q DID shall provide, as a minimum, the
system functional capabilities and an equivalent level of operability and performance as specified in
the GOES UMM Operations Ground Equipment (OGE) Operations and Maintenance Manuals,

' DRL 504-06, Part 14 of Z2,Dynamic Interaction Diagnostic (DID) User's Manual, Apr. 1997.
3. Comply with the interfaces specified in the ICD for the Solar X-Ray Imagdr Ground Support

Equioment and Huehes GOES Satellite N-O Intesration and Test. April29. 1999. LMSAL SXI-98-
@13F. the Dynamic lnteraction Diagnostic (DID) Hardware and Software Maintenance Manuals,
and the Operations Ground Equipment (OGE) Interface Specification. (MOD 62, CCR6041D)

4. Provide a sufficiently flexible and modular DID design to accommodate, with minimal code
changes, any new data handling, data storage, and INR requirements imposed by advanced Imager
and Sounder instrurnents and a LM instrument.

5. Send SXI instrument housekeeping, event, and RAM/EEPROM table dump data packets in
unsolicited 5O4-O2 formatted external messages; selectively stream one or both spacecraft 4 kbps
PCM telemetry data streams to GTACS upon command from GTACS; and send PCM telemetry data
from up to two GOES Instruments of Opportunity (IOOs) on the GOES O-Q spacecraft. In making
provision for the IOOs, the spacecraft contractor can assume the IOOs will comply with the Interface
Requirements Document for Geostationary Operational Environment Satellites (GOES) N-Q
Instrument(s) of Opportunity, Rev. A, February 1999. (Mod 40, CCR4133D)

6. Provide a circular on-line (i.e., disk) data storage capability for one week of MDL data (including
SXI and LM data) for three spacecraft, plus an additional 10 Gigabytes of on-line storage for user
work space and save areas.

7. Provide a capability to generate off-line archive tapes automatically or with minimal operator
involvement and the capability for users to download selected data sets to tape for export.

8. Provide an archive directory facility capable of accessing all MDL data stored in the on-line archive.
9. Provide a capability to import/recover archive data from off-line tapes.
10. The DID shall provide offline archive tape backup in a4 mm tape format.(Mod 49,CCR4226C)

7.2.5 Digltal Wideband Tape Recorders (DWTR) - The DWTR shall meet the following requirements:
1. The DWTR shall be able to simultaneously record GOES I-M satellite data including all three

wideband data streams: Imager, Sounder, and MDL. The DWTR must oe': able to replay this data to' reproduce the same data streams.
2. The DWTR shall be able to record or replay GOES NOPQ satellite data including four simultaneous

data streams: lmager, Sounder, and the two MDUSK (CCSDS) interleaved channels.
3. The DWTR shall have an upgrade option for recording/replaying a minimum 5 megabites per second

combined data rate for the four input and output channels.
4. The DWTR shall be capable of accepting the NRZ-S signal from the electronics boxes of the Imager,

Sounder, and SXI directly, for instrument level testing.



The EMC test requirements herein, when performed as a set, are intended to provide an adequate rneasure

of hardware quality and workmanship. The tests are performed to fixed levels intended to envelope those

to be expected during a typical mission and also allow for some hardware degradation during the mission.

Most of the EMC test requirements are based on the requirernents of MIL-STD 46lC and 462, as

amended by Notice 1. All references in this document to MIL-STD-462 assume reference to Notice l.
(Note: Please refer to Appendix A, Deviation and Waiver Requests for Paragraph E.4) (MOD 62'

ccR 61E7)

8.4.2 Launch Vehicle Compatibility - Additional EMC requirements may be placed on the spacecraft by
the launch vehicle or launch site, so test levels shall be tailored to include the launch vehicle and launch
site environment. These EMC requirements shall be established during coordination between the

contractor and the launch vehicle contractor. ,

8.4.3 Spurious Signals - Spurious signals above specified limits shall be eliminated. Spurious signals

below specified limits shall be analyzed to determine if a subsequent change in frequency or amplitude is

possible. If possible, the spurious signals shall be eliminated to protect the spacecraft and instrurnents

irom the posiUitity of interference. Retest shall be perfornled to verify that intended soiutions are

effective.

8.4.4 Testing at Lower l*vels of Assemhly - Testing shall be performed at the component, subsystem

and spacecraft assembly levels. Testing at lower levels of assembly has many advantages: it uncovers
problems early in the program when they are less costly to correct and less disruptive to the program

schedule; it uncovers problems that cannot be detected or traced at higher levels of assembly; it
characterizes box-to-box EMI performance, providing a baseline that can be used to flag potential

problems at higher levels of assembly; and it aids in troubleshooting.

8.4.5 Conducted Emission Requirements

8.4.5.1 Narrowband Conducted Emdbsiozs - The narrowband conducted emissions on the instrurnent
(42V) power and power-return leads shall be limited to the levels specified in Figure 8.4.5.1. Testing

shall be in accordance with MIL-STD-461C and 462,testnumbers CE0l and CE03, with limits as shown

in Figure 8.4.5.1.

8.4.5.2 Broadband Cottducted Emissions - Broadband conducted emissions on the instnrment (42V)
power, and power-retum leads shall be limited to the levels specified in Figure 8.4.5.2. Testing shall be

in accordance with MIL-STD-461C and 462,test number CE03, with limits as shown in Figure 8.4.5.2.

8.4.5.3 Common Mode Noise Conducted Emissions - A conducted emissions test to control co[lmon
mode noiie (CMN) shall be required for the spacecraft. This frequency domain current test shall be

performed on all non-passive components which receive or generate 42V instrument spacecraft primary
power. The CMN limit requirements are described in Figure 8.4.5.3. The CMN test procedure is the

same as the nanowband CE01/03 tests, except that the current probe is placed around both the plus and

return primary wires together.



8.4.5.4 Conducted Emissions oi Antenna Terminals - Conducted emissions on the antenna terminals of
spacecraft receivers and transmitters in key-up modes shall not exceed 34 dBpV for narrowband
emissions and 40 dBOVA{Hz for brbadband emissions.

Harmonics greater than the third and all other spurious emissions from transmitters in the key-down mode
shall have peak powers 80 dB down from the power at the fundamental. Power at the second and third
harmonics shall be suppressed by 50 + l0 Log [peak power in watts at the fundamental] dB, or 80 dB,
whichever requires less suppression.

Testing shall be in accordance with MIL-STD462, test number C806. The test,is conducted on receivers
and transmitters before they are integrated with their antenna systems.

8.4.5.5 Conducted Emissions for 30V and 53V Components - The conducted emission requirements for
components that are connected to the 30V and 53V busses are described in Figure 8.4.5.5-l

8.4.6 Conducted Susceptibility Requirements

8.4.6.1 Conducted Susceptibility CS01 & 02 (Power Lines) - This test shall be conducted for instruments
connected to the 42V bus over the frequency range of 30 Hz to 400 MHz in accordance with the limit
requirements and test procedlrres of MIL-STD-461C and 462. If degraded performance is observed, the
signal level shall be decreased to determine the threshold of interference. Above 50 kHz, modulation of
the applied susceptibility signal is required. If the modulation has not been established by component
design or mission application, the following guidelines for selecting an appropriate modulation apply:

l. AM Receivers - modulate 50Vo with 1000 Hz tone.
2. FM Receivers - while monitoring signal-to-noise ratio, modulate with 1000 Hz signal using l0 kHz

deviation. When testing for receiver quieting, use no modulation.
3. Components with video channels other than receivers. Modulate 90 to 1007o with a pulse of

duration ztBW and repetition rate equal to BWl00, where BW is the video bandwidth.
4. Digital components use pulse modulation with pulse duration and repetition rate equal to that used in

the component under test.
5. Non.tuned components use 1000 Hz tone for amplitude modulation of 507o.

8.4.6. | .1 Conducted Susceptibility for 30 and 53V Components - The conducted susceptibility
requirements for components that are connected to the 30V an 53V busses are described in
Figure 8.4.6.1.1-1.

8.4.6.2 Conducted Susceptibility CS03 (Two-signal Intermodulation) - This test, which determines the
presence of intermodulation products from two signals, shall be conducted on receivers operating in the
frequency range of 30 Hz to l8 GHz, where this test is appropriate for that type of receiver. The items
shall perform in accordance with the limit requirements and the test methods of sections 8.4.7.2.5. 8.4.10.
l0.l and 10.2 of the S-415-22 Performance Specification and oaragraphs 3.3.8 and 3.4.4.4 of the S-415-
23 Statement of Work. (MOD 62, CCR6152)

8.4.6.3 Conducted Susceptibility CS04 (Rejection of Undesired Signals) - Receivers operating in the
frequency range from 3A Hz to l8 GHz shall be tested for rejection of spurious signals where this test is
appropriate for that type of receiver. The items should perform in accordance with the limit requirements
and the test methods of sections 8.4.7.2.5.8.4.10. l0.l and 10.2 of the S-415-22 Performance
Sgecification and paraeraohs 3.3.8 and 3.4.4.4 of the S-415-23 Statement of Work. (MOD 62,CCR6152)



8.4.6.4 Conducted Susceptibility CS05 (Cross Modulation) - Receivers and tuned amplifiers operating

in the frequency range of 30 Hz to 18 GHz.shall be tested to determine the presence of cross-modulation

products. The items shall perform in accordance with the limit requirements and test methods of sectionb

8.4.7.2.5. 8.4.10. l0.l and 10.2 of the 5-415-22 Performance Specification and paragraphs 3.3.8 and

3.4.4.4 of the 5415-23 Statement of Work. (MOD 62, CCR6152)

8.4.6.5 Conducted Susceptibitity CS06 (Powering Transient)- A transient signal shall be applied to

instrument 42V power lines in accordance with MIL-STD46IC and'462 procedures. The applied

transient signal shall equal the powering voltage, with the resulting total voltage at t*ice the powering

level. The transient shall be applied to the input power leads for a duration of 5 minutes at a repetition

rate of 60 pulses per second (PPs).

Figure 8.4.6.1.1-1 ,

Conducted Susceptibility Limits for the Components in the 30v and 53v Busses

o

Fnqnacy lllcrrl



workmanship defects. The qualification or acceptance temperature margin should be increased
by t5"C if testing at ambient pressure is performed. The number of thermal cycles shall be
increased by 50Vo if testing at ambient prcssure. '

(Note: Please refer to Appendix A Deviation and Waiver Request), CCR6015A rand 6132; MOD 62,
ccR 6188)

2. Duration - The total test duration shall be sufficient to demonstrate performance and uncover early
failures. The intent of performance testing at each extreme is to ensure that key electrical parameters
remain within acceptable limits and do not degrade. Minimum temperature dwell times are as
follows: '

3.

4.

a. Spacecraft Level - A minimum of 24 hours at each extreme of each temperature cycle. The
thermal soaks shall be of sufficient duration to allow time for performance tests.

b. Component Level (including SEM instruments) - A minimurn of four hours at each extreme of
each temperature cycle. The thermal soaks shall be of sufficient duration to allow time for
performance tests.

(Note: Refertp CCR6015A (Deviation Request) in Airpendix A)

Functional Test - Because of the length of time involved, it may be impractical to conduct a
comprehensive electrical functional test during spacecraft level thermal-vacuum verification. With
GSFC approval, a limited functional test may be substituted if satisfactgry performance is
demonstrated for the major mission-critical modes of operation.
Pressure - The chamber pressure after the electrical discharge checks are conducted shall be less than
1.33 x 10-3 Pa (1 x 1O5 torr).

5. Turn-on Demonstration - Turn-on capability shall be demonstrated under vacuum at least twice at
both the low and high temperatures, as applicable. The ability to function through the voltage
breakdown region shall be demonstrated if applicable to mission requirements (all elements that are
operational during launch).

(Note: Refer to CCR Number 4102 (Deviation request) in Appendix A)

8.5.3.3 Test Setup - The setup for the test, including any instrument sirnulators, shall ensure that the test
objectives will be achieved, and that no test-induced problems are introduced. The spacecraft shall be, as
nearly as practicable, in flight configuration. Critical temperatures shall be monitored throughout the test
and "alarmed" if possible. The spacecraft operational modes shall be monitored.

(Note: Refer to CCR Number 4102 (Deviation request) in Appendix A)



8.5.3.4 Demonstration

l. Electrical Discharge Check - Items that are electrically operational during Pressure transitions shall

undergo an electrical discharge check to ensure that they will not be permanently damaged from

electrical discharge during the ascent and early orbital phases of the mission. The test shall include

checks for electrical discharge during the corresponding phases of the vacuum chamber operations.

Z. Outgassing Phase - If the test article is contamination sensitive (or if required by the contamination

control plan),an outgassing phase shall be included to permit a ldrge portion of the volatile

contaminants to be removed. The outgassing phase shall be incorporated into a hot exposure during

thermal-vacuum testing. The test item shall be cycledhot and remain at this temperature until the

contamination control monitors indicate the outgassing has decreased to an acceptable level.
* 3: "Hot aldeold Start Dernenstratiens Start up eapebility shall be dernonsbated toverify that thetest-

item will turn on after exposure to the extreme temperatures that may occur in orbit. For this check,

the test item may be in one of three modes: commanded-off, undervoltage-recycle, or high-voltage.

4. Hot and Cold Conditions - The duration of the hot or cold phase shall be at least sufficient to permit

the performance of the functional tests with a minimum soak time of 4 hours for components, 12

hours for subsystems and instruments, and 24 hours fop spacecraft testing.

5. Transitions - The test item shall remain in an operational mode during the transitions between

temperatures, so its operation can be monitored under the changing environment. The requirement

*uy b" suspended when item turn-on is to be demonstrated after a Particular transition In certain

"arlr, 
it may be allowable to remove thermal insulation to expedite cool-down rates. Caution must

, be taken, however, not to violate temperature limits or inducJ test failures through excessive

gradients.

S.S.g.S Speciat Tests - Special tests are required to evaluate unique features, such_as a radiation cooler, or

to demonstrate the performance of external devices, such as solar array hinges or deployable booms, that

are deployed after the spacecraft has attained orbit. The test configuration shall reflect, as nearly as

practiiable, the configuration expected in flight. In particular, a temperature/illumination test shall be

performed on the solar and yoke panel assemblies at the upper operating temperature to demonstrate

id"quat" power capacity by comparine LAPSS data at room and elevated temperatures. (MOD 62'

ccR6173)

8.5.3.6 Trouble-free Performance - At least l0O trouble-free hours of functional operations shall be

demonstrated in the thermal verification program (refer to sectioq 8.1.4).

8.5.4 Thermal Design Verification - Verification of the thermal control requirements shall be

demonstrated through successful spacecraft level thermal balance test results, successful pre-flight

temperature predictions, and successfu I fl ight temperatures.

The spacecraft level thermal balance test program shall demonstrate successful thermal performance

undeithe conditions of: (l) summer solstice, (2) winter solstice, (3) equinox, and (4) equinox eclipse,

starting from condition 3 steady state. The thermal balance test program will be considered successful if
the combined comprehensive spacecraft-instrument analytical model can correlate predicted temperatures

with test data, and if: (1) component or simulated component temperatures are all within the component

MAT limits (operating and non-operating, as appropriate), and (2) all transistor collector junction

temperatures are as specified in section 10'6.2.

In addition to successful spacecraft level thermal balance test results, thermal control requirements shall

also be verified by demonstrating combined comprehensive spacecraft-instrument analytical model

l preflight predicted flight temperatures within the MAT limits, and by achieving actual flight temperatures

within the MAT limits.
,:-



The energydependent and the directional responses of the sensors shall be determined for energies

.*ging fi"m ti" detector's low-energy threshold to energies for which the particle flux is below the

insiurient detection threshold, asrunning particle flux levels given by the maxlmum particle fluxes

specified in sections 9.1.3.3,9.1.3.6, and 9'1'3'9'

9.1.3.17 Contaminanls - The response of the various data channels to particles olt-of-aperture or of a

different species or energy shail bL minimized and shall be determined by analysis and/or test' The

spacecraft contractor shall provide correction algorithms for the out-of-aperture and out-of-band response

of uU .h-oels to the full range of flux levels spicified in Sections 9.1.3.3, 9.1.3.4,9.1.3.6,9.1'3'7,

9.1.3.9, and 9.1.3'10

9-t:+r g RdCjerierl n4m4ge - The spacecrafr contractor shall demonstrate the steps takeRtq minigqze *
and/or mitigate the effects of radiation damage on the sensor systems during the design lifetime of the

spacecraft.

9.1.4 High Energt proton and Alpha Detector (HEPAD) - Measurements of the proton flux above 350

MeV anJof the atptra-particle flux above @0 MeV/nucleon shall be provided'

g.l.4.t Spectral Bands - Proton flux shall be measured in at least three contiguous, differential energy

bands, between approximately 350 MeV and 700 MeV or above, together with an-integral band above the

upper differentiaf band. Alpha particle flux shall be measured in at least one band from approximately

oib uevlnucleon to 850 MeV/nucleon and one integral band above the differential band limit.

g .l .4.2 Field of view - The detector acceptance aperture shall have a half angle greater than 24" . The

aperture shall be centered within 5' of the equatorial plane and within l00o of the local zenith (radially

outward from Earth).

g.1.4.3 Geometric Factor- The geometric factor shall be no less than 0.7 (cm2-sr). (Mod 62,CCR4268)

g.l .4.4 Singles Channels - For a design similar to the current HEPAD instrument, primary data channels

shall be suplorted by additional chann-els as necessary. As a minimum, there shall be a single channel at

the lowest threshold of each separate detector used and a fast coincidence channel from the lowest

threshold of each separate detector.

g.l.4.S Accumulation Effuiency -The accumulation efficiency is defined as the percentage of events

detected that are actually accumulated and further processed. The accumulation efficiency for the two

highest energy proton cirannels shall not be less than 807o. The accumulation efficiency for the remaining

foi, p.imu.y aata channels shall not be less than 4ovo. Accumulation efficiency of the singles channels

shall^be adJquate for their use in determining reliability of the data from the primary proton and alpha

particle channels.

9.1.4.6 Stabitity and Accuracy - The data channel energy thresholds and the intensity measurement shall

be accurate to better than l57o over the expected operating temperature range and supply voltage ftmge.

9.1.4.7 Data Rate - Each of the six prirnary data channels shalt be measured at least once every 60

seconds. Each of the singles channeis shali be measured at least once every 300 seconds. Accumulation

intervals for the singles channels shall be coincident with the primary data channels.

g.l.4.g count Resolation- Data compression shall be used to accommodate the maximum accumulator



characteristics of their respective flight panel and may only vary in size. A minimum of 800 thermal

"yrf"r 
at qualification temperatutesihafi be performed on the life cycle test coupons for GOES N, O, P,

uira q. The life cycle test toupon can be eliminated if a previous life cycle test coupon exists which is

identical in all the design and construction characteristics of the respective GOJS l\,^O, P, or Q solar

panel and the number Jf cycles and temperature ranges envelope those of GOES N, O, P, and Q. A

ifrermat cycle test and a rhermal-vacuum cycle test shall \ conducted on all the populated GOES N, O, P,

and e fiiiht panels. The thermal cycle test shall consist of a minimum of eight thermal cycles and the

thermal-vacuum cycle test shall consist of a minimum of four thermal-vacuum cycles as defined in 8.5.3.2

of this spec. The itrermat cycling test shall be conducted at the component level and'the thermal-vacuum

cycling iest shall be conducted ai the snac9clft level to the appro.Pril" t:T31::|t1t^*.,ttf1t:llll:
i6.;ji:-no*"u"t, if during the spaceicraft thermal-vacuum testing, the flight gangls will not achieve

thermal-vacuum test to the appropriatelevels defined in Table 10.5.4.1 shall be performed and the

minimum dwell time is one hour. fnir component thennal-vacuum cycling test shall consist of a

minimum of g th"rru-iG.*ttt 
"ycles 

as defined in 8.5.3.2. The component thermal-vacuum cycling test

p".for*"d on the flight panels *iy ,"*" as a replacemen!loJ the required component thermal cycling

ind ,pu"""raft levelihei-al-vacuum cycling tesis on the flightpanels. In the event of a conflict between

sections g.s.3.zand 10.5.4.1, section rb.s.+h shall govern] nf ttre flight panels shall be measured with

**p"rutur"-controlled quartz crystal microbalanceJ(tQcvt) in thermal vacuum to verify that the solar

anay outgassing requirement is met in accordance with paragraph l0.l 1.3. If the solar array outgassing

,"qri*.E rt is i'ot met, a corrective bake-out phase will be assessed and implemented. For GOES N'

ouiain at least 12 GoEs N solar cells and verily that the average Solar Absorptance is consistent with the

established MAT range. (MOD 43, CCR 60918), (MOD 62' CCR6173)

i- +{0f- ^irho ,nnrnnriafe temneratrrres defined in Table 10.5.4.1, a

Table 10.5.4.1 GOES N, O, P, and Q Solar Panel

Protoflight And Acceptance Test l-evels

Test Protoflight Test Levels Acceptance Test l-evels

Thermal
Cycling

15 oC above the high temPerature
extreme of the MAT range

15 "C below the low temPerature
extreme of the MAT range

10 "C above the high temPerature
extreme of the MAT range

10 "C below the low temPerature
extreme of the MAT range

Thermal -
Vacuum
Cycling

15 oC above the high temPerature
extreme of the MAT range

Cold Extreme: -150 oC

5 oC above the high temPerature
extreme of the MAT range

Cold Extreme: -150 "C

Stnrctural
Loads

1.25 x Limit Load 1.0 x Limit Load

@il

10.5.4.2

10.5.4.3

Solnr Anay Performance Verification - Following completion of component environmental

testing and prioito shipment to the launch site, the GOES N-Q solar anay shall be LAPPS

tested to n"rify BOL power generation levels and demonstrate full range of travel of the Solar

Anay Drive (SAD). (MOD 49' CCR 4226C)

Solar Anay BOL power Verification- A Large Array Pulse Solar Simulation (LAPSS) test shall

be conducted following comionent level environmental testing and prior to flight integration on

the spucecruft to veriffthe BOL power generation of the GOES N-Q solar array. (MOD 49'

ccR 4226C)
10.5.4.4 Solar ATay brive (SAD) Verification - Following environmental testing and prior to flight

integration of the solar uttuy io the spacecraft Q.e-., solar array and fokg ry1n9ved), 
the Solar

ertiy Drive (SAD) shall be tested through its tull-range of motion' (MOD 49' CCR 4226C)



l0.l 1.3 Outgassing Requiremeryfs - ln cjrder to minimize outgassing of the overall system, all spacecraft and

lilnch vehicle nonmetallic materials shall be screened for total massloss (TML) and collected volatile

@fdensable material (CVCM) when exposed to a vacuum environment. Polymeric niaterials shall be screened to
-heet # l.0%o for TML and # O.l%o for CVCM. Special processing or high temperature vacuum bakeouts are

permitted to qualify a high outgassing material, with GSFC concurrence. Refer to NASA RP 1124 for material
outgassing data.

All multilayer insulation (MLD and spacecraft surfaces located near the instrument optical ports and cooler
surfaces shall be vacuum baked to meet the following outgassing rate requirement: an outgassing rate of 6.55 x
l0 e g/cm2-hr as measured with a 15 MHz (sensitivity of I .56 x iO e g/cm2-Hz) temperature-controtled quartz
crystal microbalance (TQCM) averaged over an 8-hour period. The TQCM measurement shall utilize an
outgassing test box where the TQCM sensor is located inside a control vented test box. The temperature of the

below the on-orbit instrument coldest exposed temperature. All MLI and spacecraft vents shall be directed away
from the Imager and Sounder instrument optical ports and cooler surfaces, and away from the SXI optical and
thermal control surfaces.

Outgassing rates for the solar array shall be established based upon the performance degradation of the SXI
optical and thermal surfaces according.[o on-orbit operational temperatures. All spacecraft panel surfaces with a
view to the SXI radiator and aperture plate shall be vacuum baked. MOLEFLIX or equivalent modeling
analyses shall be performed using outgassing rates from the solar array and panel surfaces with a view of the SXI
to ensure the SXI performance requirements have not been compromised. To minimize deposition on the SXI,
the solar array and panel surface, outgassing rates shall be less than 3.12 x l0-? g/cm2-hr as rneasured on both
cides of the solar array using a 15 MHz (sensitivity of 1.56 x l0-e g/cm2-Hz) TQCM averaged over an 8-hour
period. The TQCM FOV shall be completely filled by the solar array. The outgassing rate shall be measured

-Ii!h the solar array at l0"C above the maximum on-orbit operating temperature, and the TQCM at l0"C below

(ryrn-orbit operating temperature of the SXI aft radiator plate.

(Note: Please refer to Appendix A, Deviation and Waiver Requests for Paragraph 10.113) (MOD 24rCCR
6004; MOD 36, CCR 6058; MOD 40 CCR 6072, CCR6O46A, CCR 6045A; MOD 48 CCR 6074, CCR 6081,
CCR 6099; MOD 53 CCR6123A; MOD 62 CCR 6130, CCR 6139,6140, CCR 6178, CCR 6179)

10.11.4 Plume Impingemcnt - All ascent, transfer orbit, and station keeping thruster firings shall be analyzed to
determine if any of the cleanliness requirements in section l0.ll.2 are exceeded during the mission life.

l0.l1.5 Purge Requbements - Refer to the GFE instrument ICDs and CDRL SDA-3.2.17{1 for instrument
purge requirernents and launch vehicle requirements.

10.11.6 Storage and Transportation - During storage and transportation periods, the spacecraft and instruments
shall be bagged in ESD protective material meeting surface cleanliness requirements and facility requirements.
The hardware or representative witness samples shall be examined/changed out every 6 months during extended
storage periods. Any storage containers used during spacecraft storage periods shall not be opened or stored in
environments other than those specified in section 10. 1 1. I .
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ATA ITEM DESCRIPTION sDA-3.2.8-02

Communications Subsystem Component Computer
Simulation Models (Cont.)

5. DATA REQUIREMENTS - Cont.

f. Predicted on-orbit antenna coverage and pplarization patterns shall be performed with no
greater than I degree increment over twice the on-orbit coverage range with the

g. Composite coverase and polarization patterns for tho T&C antenna system. made up of
more than one discrete radiating element. shall be provided. Composite patterns may be
derived analytically using the Geometric Theorv of Diffraction modeling toql. The
amplitude and phase measurements of each discrete radiatine element shall be used as

model inputs. The modeling may use reorresentative elements and scattering structures of
the satellite in flight configuration. As shown in the firure. the modeling may represent
the satellite by a box for the bus and a plate for the solar array. The composite patterns

shall have aneular increments no greater than I degree. For a single TT&C antenna. the

measurement increments shall be no sreater than 2 degrees along the axis of sreatest
variation.

All antenna patterns shall be performed at the assigned operating frequency or at lower
edge and upper edge for antennas which provide for multiple carriers. Each antenna

pattern data shall be referenced to an isotropic antenna and the spacecraft axis. All
antenna pattern data shall be delivered in a standard electronic format. This data shall
also include a tabulated antenna pattern printout.

GOES T&C Ant.nn. Sy3tem Model El€msntr

ccR 601

MODt

ccR 6080
MOD62i

220"

d
45 deg

t\
\

Aft
Omni

North

eo.xeo 

) 
./|\.=

Forward
Antenna

6. SPECIAL PREPARATION INSTRUCTIONS
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NASs_98069
Modification No. 63
Page2 of2

1. In clause H.6, increase the funding from $363,g2g,313 by $10,000,000 to
$373,828,313' The period of allotment is from the effective date of the contract through
September 30,2002 in accordance with the contractor's conespondence dated
February 15,2002.

2. Block 12 Accounting and Appropriation Data:

PCN: 4ls-s2962A(1c)
JON: 415-616-41-81-l I
APP: 802/30110(02)
BLI: A704
OC: 41-2550
AMT: $10,000,000

3' Replace pages 48 and 49 of the contract with the replacement pages included with thismodification.

END OF MODIFICATION



SECTION H OF NAS5-98069
MODIFICATION NO. 63

SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Conhacting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 31 and September 30, respectively. A final SF 294 must be submitted after contract
complelion. The final SF 294 submittal must be received no later than the due date for what
would have been the next seml-annual report.

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report" in accordance with the instructions on the back of the form and in
accoidance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA; Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 3l and September 30, respectively.

e. Subcontractor Reporting

FAR claus e 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The reports
may be submitted through the Contractor or submitted directly. Regardless, the Contractor is
responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LIMITATION OF FUNDS (FTXED-PRrCE CONTRACT) (r8-s2.232-77) (MAR 1eS9)

(a) Of the total price of CLINs 1 through 14, the sum of $373,828,313 is presently
available for payment and allotted to this contract. It is anticipated that from time to time
additional funds will be allocated to the contract in accordance with the following schedule, until
the total price of said item is allotted:

48



SECTION H OF NAS5.98069
MODIFICATION NO. 63

SPECIAL CONTRACT REQUIREMENTS

SCHEDULE FOR ALLOTMENT OF FUNDS
Amounts

To be provided by the govemment as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated pursuant to the
Tcfmi
by the Government (including amounts payable for subcontracts and settlement costs) pursuant
to paragraphs (f) and (g) of that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractor is
not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to
time allotted to the contract, anything to the contrary in the Termination for Convenience of the
Government clause notwithstanding.

(c) (1) It is contemplated that funds presently allotted to this contract will cover
the work to be performed until September 30,2002.

(2) If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall
notiff the Contracting Officer in writing when within the next 60 days the work will reach a
point at which, if the contract is terminated pursuant to the Termination for Convenience of the
Govemment clause of this contract, the total amount payable by the Govemment (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (0 and (g) of that
clause will approximate 75 percent of the total amount then,allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (1) above, or an agteed date
substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in
subparagraph (1) above,'or ar agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
contract for a further period as mpy be specified in the contract or otherwise agreed to by the
parties.

(4) If, after the notification referred to in subdivision (3)(ii) above, additional
funds are not allotted by the date specified in subparagraph (1) above, or an agreed date
substituted for it, the Contracting Officer shall, upon the Contrabtor's written request, terminate

Date
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NASs_98069
Modification No. 64

' Page 2 af}

l. In clause J.l LIST oF ATTACHMENTS, make the foilowing changes:

In7.2.1, change item 70 to modifv the
capable of using the addressing qualifiers, if included as part of the.o**urrd, o,correctly routing the commands if the addressing qualifiers are not included as part of thecommand. (CCR 4308)

In7'2'1, change item24 to delete the capability to send z4-bitcommands from GTACSto the sXI Emulator (sXIE) via a LAN connection. (ccR 4309)

2. Replace the contract areas risted berow with the encrosed revised pages:

Cover Page
Section 7 .2.1, item 24-91

The fixed price of this contract, and the funds allotted for the performance thereof, shallnot be deemed to be increased by this change order. This modification also r"presents acomplete and equitable adjustment for the work associated with this change ord"r andreleases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving nse by this
change which is in accordance with the ccR,s listed in Block l4 of paee l.

END OF MODIFICATION



24.
25.

v. The RAM/EEPROM addresses in decimalvii. The individual success/fail status for each compared address.' (MOD40, CCR4I33D)
Deleted (MOD64, CCR4309)
Provide the capability to support telemetry and command interfdces to devices (e.g.
Programmable telemetry qlocglsors) capable of communicating with non-Noea louno stations(e.g. DSN). (MOD49, CCR4Z26C)
All command level data generated by applications software within the SSGS shall be
electronically transmitted to GTAcs. GTACS shall, upon receipt or uoi .=o'-,ooijievet oata,
generate or interface with a mini-schedule containing the appropriate sequence of command

r"u"r Juiu. vrini-r-J"our., u.,

26.

executable STOL that
the following manners: ,

a' Command procedures that use global variables as command data input to a serial proportional
command.

b' Command procedures that use global variables to calculate the command data input using
STOL logic statements.

c' Global variables contain the set of command dlta received and decommutated by GTACS outof the electronically transmitted message. The messages and functions that shall be
supported are:
i' oATs 594-02 message 53, Mc coefficient command parameter for dynamic range
ii: 9AT! 504-02 message 56, stationkeeping parameters
iii. OATS 504-02 message 57, momentum dump command
iv. OATS 504-02 message 90, IMC scale factors
v. ISEC data to be uploaded to the spacecraft

d' A combinatlg-n of command procedures and internal STOL procedures, in a prescribed
sequence' Where the internal STOL procedures are those composed of command blocks
derived from the GTAcs command database and from data delommutated by GTAcs out of
the electronically transmitted message. The messages and functions that shali be supported
are:

i. oATs s04-02 message 51, star view command parametersii' OATS 504-02 message 53, IMc coefficient command parameters (with the exception of
the dynamic range flag)

iii. OATS 504-02 message 55, scan frame coordinarcs
iv. OATS 504-02 message 75, IMC scale factor calibration schedulev. GTACS schedule buffer loads
vi. GSS generated star catalog uploads

The minischedule implementation, as defined in a. through d. above, for the following messages and
functions shall be defined in the working group meetings identified in purogruprr li.i'.i, it"^n,

a' GSS generated parameters for spacecraft slews, quatemion and sensor alignment
management

b. OATS 504-02 message 73 (torque table updates)
(MOD49, CCR4226C)

27 ' The spacecraft c.ontractor shall provide technical support to engineers defining mini-schedule
procedures that interface with GTACS command diti processing software. (ifOncg,
ccR4226C)

28' GTAcs shall provide the capability to define a maximum of 500 database pseudo-telemetry parameters



that use a combination of real-time and near real-time processing. These parameters shall have a
latency not to exceed two minor f11mes after receipt oi the last *U.or-utated pCM telemetry used in
the pseudo-telemetry algorithm. The pseudo-telemetry shall be comiosed of a combination of pCM
telemetry; Imager, Sounder, and SXI wideband telemetry; and mathematical instructions oitt" typ"
algebraic, trigonometric, and logical in order to produce a new user-defined database telemetry uuiu".
Pseudo-teleT"try 1!tt !e time-tagged relative to the last received subcommutated telemetry joint used
in the algorithm. GTACS shall also provide the capability for the user to starusrop nror rr^i-ii*
pseudotelemetry irrocessing, both individually and in groups,'and to define the pseudotelemetry
processing rate (as a multiple of the minor frame rate) at any time. GTACS shall proces, "

pseudotelemetry in the same manner as pcM telemetry. (MoD49, ccR42z6c)

29' , fre sPacecrafr conttacror shall accept and implesrent geve'nment defined pseudo=telerrptry defiilifr
Updated database releases containing the pseudo-telemetry shall be distributed monthly rtu.tinj ufi",
post-ship delivery of the pseudo-telemerry capabiliry. (MoD49, ccR4zz6c)

30. GTACS shall receive, process, and archive 504-02 messages from the SPS containing 88 bits of attitude
data derived from the Imager and Sounder wideband data downlink. GTACS shal Jecommutate,
engineering convert, and associate a telemetry mnemonic with each data item contained within the gg
bits. GTACS gnat]provide the capability to start and stop transmission of the attiru{e dara messages
from the sPS for the individual instruments. (MoD4g, acR4z26c)

31. GTACS shall provide the capabilities to develop and manage RTCSs. It shallprovide editing and
verification/validation tools to allow development, modificition, and deletion of RtCSr, ,uUffi to tf,"' constraints that RTCS: will contain only commands, relative waits and cornments, and that directives
within RTCSs will use mnemonics defined in the GTACS database. The required RTCS support
function shall: - rr ---

a. Provide a directory structure that allows RTCSs to be created, tested, and baselined
b. Provide RTCS syntax checking (compliant with paragraph7.2.l.20k) and validation processes thar

perform the following functions:
I ' Perform validation checking similar to that performed on other scheduling related files as

appropriate to ensure that RTCSs do not contain invalid and inimical spacecraft or paytoad
command sequences.

2. Permit excluding commands or sets of commands based on corrunand mnemonics. When
specifying command sets, the use of a wild card shall be available. In addition, the function shall
include an ALLOW directive that permits exceptions to the general exclusion rule for individual
commands.

3. Report an elror if an RTCS does not contain a NOOP command as the first command in the
sequence.

4. Generate a displayable and printable report flagging all errors.
5. Validate the upload file to ensure that individual RTCSs in the schedule do not overlap and that

the total length of the RTCS load does not exceed the onboard RTCS memory allocation.
c. Provide an RTCS template file for generating RTCS upload files capable of including multiple

RTCSs. This template file shall specify the order via the relative and absolute RAM addresses.
The RTCS ground support function shall permit the adding of an RTCS, the deleting of an RTCS,
and the rearranging of individual RTCSs within the upload file.

d. Provide a configuration management capability for all RTCS-associared files (individual
procedures, template files, listings, upload files, and upload procedures)

e' Gererate a displayable and printable map file of the upload fiie showing the physical layout of the
upload image' This file shall contain a listing of the individual command mnemonics, their
corresponding hexadecimal representation, the absolute and relative physical RAM address, the



relative time between commands, and the total execution time (for each individual RTCS). The
configured RTCS map file shall be used by the schedule generation software to reference RTCSs
from within a daily schedule.

f. Automatically generate an upload procedure for uplinking the RTCSs.
g. Maintain ground memory images of the onboard RTCS area with the following functionality:

1. To dump the onboard image and compare it to a previous load
2. To update a ground memory image of the onboard RTcs from a memory dump
3. To maintain a memory image of the uplinked RTCS load.

h' Provide a directive that permits execution of an onboard RTCS by name either within the onboard
schedule or by a ground controller command. ,'

i. Provide a directive that allows an operator to halt execution of an individual RTCS or all onboard
RTCSS.

32.

j. Generate an event message whenever an onboard RTcs begins execution commanded either from
within the onboard schedule or from the ground.

(MOD49. CCR4226O

GTACS shall provide the capability to define, implpment, and manage a set of critical alarm telemetry
items (safety monitors). that, when tripped, will activate a distinct audible alarm for the operator, Thise
safety monitors shall trip and activate a distinct audible alarm on'all GTACS workstationi signed onto
the spacecraft configuration when any designated safery monitor telemetry violates its database-defined
tolerance limit. The operator shall acknowledge each individual safety mlnitor trip in order to clear the
audible alarm, after which the safety monitor shall not trip again until it violates the tolerance limit
again. (MOD49, CCR4226C)

GTACS shall provide the capability to develop and manage Command Procedures (Cps) written in the
fundamental command execution language of GTACS. 6aoncl, ccR4z26c)

GTACS shall provide syntax checking for all CPs and schedules. (MOD49, CCR42Z6C)

Deleted. (MOD49, CCR4226C)

Identical NASCOM interface capabilities shall be provided for GTACS at the SOCC, CDAS, and
backup CDAS facilities. All NASCOM interfaces shall be capable of frame synchronizing the received
telemetry streams. (MOD49, CCR4Z26C)

Deleted (MOD49, CCR4226C)

Deleted (MOD49, CCR4226C)

Deleted (MOD49, CCR4226C)

GTACS shall simultaneously receive and process up to 4 SPS and 4 MRS&S wideband telemetrv
streams for the same spacecraft ID. (MOD49, CCFr42Z6C\

GTACS shall be capable of playback processing for wideband telemetry (Imager, Sounder, SXI, and
IOO). ISI personnel will rest rhis feature. (NIOD49, CCR4Z26C)

If any telemetry minor frame contains CRC errors, then GTACS shall mark as questionable all
decommutated PCM telemetry points in that minor frame. GTAcs shall also rnark as questionable any
pseudotelemetry using any questionable telemetry in its algorithm. (MOD49, CCR42Z6C)

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.



43. GTACS shall perform cbntext dependent telemetry processing, i.e., if any decommutated telemetry
point A is dependent on the value of one or more other telemetry parameters, GTACS shall use these

other parameters to interpret the value and quality flags of telemetry point A. This shall apply to all
PCM, SPS wideband, and housekeeping telemetry received from the MRS&S. (MOD49, CCR4226C)

44. GTACS shall perform static data flagging for all telemetry parameters if there has been no receipt of
such telemetry for a duration equivalent to a user-specified multiple of the telemetry point's minor
frame rate (for PCM telemetry) and 20 seconds for SPS wideband and MRS&S housekeeping

telemetry. GTACS shall also mark as static any pseudotelemetry using any static telemetry in its
algorithm. (MOD49, CCR4226C) 

,

45*.*-GIACS shall.allow real'time-operatioru-a4justments f,y pri vI I

value already defined in the telemetry database. Such limit adjustments shall not cause a permanent

change in the telemetry database. The limit adjustments can be made in either raw or engineerirtg units.
Operator invocation of a limit adjustment shall be recorded in the event log. These limit adjustments
shall be included in the GTACS failover information. (MOD49, CCR4226C)

GTACS shall allow an operator to display the name of the currently active limit set, and the current
limit values for any tel'ometry mnemonic. (MOD49, CCR4Z26C)

GTACS shall allow the operator to disable/enable red/yellow limit alarms by telernetry mnemonic.
This does not apply to critical safety monitor alarms. (MOD49, CCR4226C)

All requests for local archive telemetry between GTACS and other SSGS components shall be
performed electronically and shall abide by the form and format of a 5M-02 message. (MOD49,
ccR4226C)

GTACS shall provide the following CP and schedule execution features:
a. GTACS shall allow the simultaneous execution of schedules for the same spacecraft and spacecraft

database in different stream configurations.
b. Ground shadow and ground execution schedules shall be composed of CPs, spacecraft commands,

and ground system commands or directives
c. GTACS shall provide the a ground shadow and ground execution directive that will specify and

invoke the next schedule to be executed upon completion of the currently executing schedule

d. GTACS shall provide the real-time operator with the capability to resume execution of an existing
ground shadow and ground execution schedule at a specitic time, the current time, a future time, at
the current schedule line, at the next schedule line, or at a future schedule line.

e. GTACS shall provide an engineering constraint checker that will validate any schedule relative to a
defined set of engineering constraints.

f. GTACS shall verify that the number of commands within a scheduled interval do not violate the
allowable spacecraft command uplink rate.

g. GTACS shall suspend execution of a ground shadow and ground execution schedule under the
following circumstances :

1. If a database command prerequisite fails
2. If a command cannot be executed at its specified time
3. [f command verification (command counter, VCC) fails
4. If a STOL syntax error is encountered
5. If the operator invokes a schedule suspend

h. GTACS shall provide real-time operations command execution display pages for monitoring the

status of past, current, and upcoming executable lines in ground shadow and ground execution
commands, CPs, and schedules. GTACS shall also display the countdown of time remaining before

46.

47.

48.

49.



the next line execution.
i. GTACS shall ensure that the execution of a gtound shadow and ground execution schedule is not

intemrpted during the modification and update of the executing command schedule.
j. GTACS shall provide the capability to execute a ground schedule one line at a time (step mode).

There shall be a displayable flag identifying this mode of execution. This includes the capability to
allow the user to bypass by any number of lines either in a backward or forward direction .

k. A schedule or CP execution shall not suspend when an eqd-item database telemetry verification
fails.

l. GTACS shall provide user defined schedule time bias capability, in both the positive and negative
directions, that will be applied to all absolute tifrre scheduled CP and schedule lines in advance of, or
during execution.

' ***"--' rn€tA€9sMl-previde-all.of+hes
(MOD49, CCR4226C'

50. GTACS shall provide a user-defined number of command transmission retries that will be applied to all
commands. When applied, all commands shall be transmitted at the normal command pace without
regard to the status or number of retries. Upon timeout of the any cornmand's verification wait
duration, such commands shall be re-transmitted at the normal command pace without regard to the
status or number of retries. This will be repeated for the number of retries designated by the user.
(MOD49, CCR4226C)

51. GTACS shall verify that all serial proportional command data are within their valid ranges at command
build time. If this check fails, GTACS shall abort the command build, suspend further execution of the
schedule or CP, and notify the operator via an event message and alarni. (MOD49, CCR4226C)

52. GTACS shall store the state of a specified set of serial command data fields being changed by a
command in the event that there is no normal telemetry parameter directly connected to that command
data. This state shall be accessible for display and use by an operator and a CP, and shall be contained
in the failover checkpoint information. (MOD49, CCR4226C)

GTACS shall maintain knowledge of the current state of all Memory Read Out (MRO) LRVs contained
in the normal telemetry minor frame states. These states, in the form of mnemonic and up to 64 MRO
address locations, shall be accessible to the operator for monitor and display. (MOD49, CCRA26C)

GTACS shall maintain knowledge of the number of command words existing in the onboard verify
buffer. This value shall be accessible for display and use by the operator, a CP, and schedules.
(MOD49, CCR4226C

G'TACS shall maintain a record of the names and buffer IDs for all schedules existing in the onboard
schedule buffers. This information shall be accessible for display to the operator. (MOD49,
ccR4226C)

GTACS shall maintain a record of the names and table locations for all frames existing in the onboard
frame table. This information shall be accessible for display to the operator. (MOD49, CCR4226C)

GTACS shall maintain a record of the window times and table locations for all star definitions existing
in the onboard star table. This information shall be accessible for display to the operator. (MOD49,
ccR4226C)

GTACS shall maintain a record of the Ids and buffer location Ids for all MC sets existing in the
onboard IMC set buffers. This information shall be accessible for display to the operator. (MOD49,

53.

54.

55.

56.

57.

58.



59.

60.

6r.

CCR4226C\

GTACS shall insure that a sbheduled ground execution command is executed on board the spacecraft at
its scheduled time by accounting for the ground transmission loop delays through any NTACTS or
NASCOM command destination and the GTACS processing time. (MOD49,CCR4226C)

While waiting for, a critical command allow/cancel response, QTACS shall not process any subsequent
ground execution CP/schedule lines. (MOD49, CCR4226C)

GTACS shall generate event log messages containing the command mnemonic and the plain text
hexadecimal value of the command frame each time a command is transmitted. (MOD49,
ccR4zz6el-

GTACS shall provide database defined end-item command verification. This end-item verification shall
occur for a defined duration following transmission of the command, and shall account for any
uplink/downlink delays. The capability to globally enable/disable this verification shall also be
provided. (MOD49, CCR4226C)

VCC verification shall fail after 140 subsequent commands have been transmitted without VCC
verification or if a duration of l0 seconds has expired without VCC verification. If a VCC verification
fails, GTACS shall generate an event log message and suspend execution of the ground schedule or CP.
(MOD49, CCR4226C)

GTACS shall provide the user with a directive that synchronizes the ground VCC with the telemetered
vcc. (MoD49, ccR4226C)

GTACS shall provide a scheduler directive to request eclipse and keep-out zone season predictions
from OATS. This request shall be in the form of a 504-02 consistent format request message to OATS.
(MOD49, CCR4226C)

GTACS shall provide a scheduler directive to request intrusion and RFI predictions from OATS. The
request shall be a 504-02 format message. (MOD49, CCR4226C)

GTACS shall, upon receipt of an MC set ready message, notify the operator via an evenr message.
(MOD49, CCR4226C\

GTACS shall perform database-defined prerequisite state checking before transmitting a ground
execution command. A minimum of three prerequisite states using logical operands shall be definable
for any single command. If any of the checks fail, GTACS shall not transmit the command, shall notify
the operator with an event log message, and shall suspend CP or schedule execution. GTACS shall
provide the user with an enable/disable capability for this feature. (MOD49, CCR4226C)

GTACS shall verify that any command pacing constraints are satisfied for both ground and on'board
execution commands, CPs, and schedules. (MOD49, CCR4226C)

GTACS shall maintain the status of EF€-ULaFd+T all the command addressing states asd+F+he
Itshallusethesestatesforcommandconstruction,suchthatthey

need not be explicitlv included on the command line. is
i ie*. GTACS
shall ake provide the capability for the user to change these states, and to monitor and display them.
GTACS shall also use the addressing states to eenerate commands when they are included on the

62.

63.

64.

65.

66.

67.

68.

69.

70.



w
process. (MOD 64, CCR430g) (MOD49,CCR4226C\

71. GTACS shall maintain the status of the schedule mode (STEP or CONTINUOUS);schedule status
(EXECUTING or SUSPENDED); prerequisite verification status (ON or OFF); end-item verification
status (ON or OFF); 2-step command mode status (ON or OFF); schedule name (if a schedule is
currently in progress); CP name (if a CP is cunently in progr,ess). GTACS shall provide the capability
for the user to monitor and display this information. (MoD4g, ccR42z6c)

72' GTACS shall provide a display page of all incomirlg and outgoing data source interfaces with
NTACTS, NASCOM, and the SPSs. Attachment A provides an example illustrating the type of."-'- -"-*-*- informatie*te.@pagr

73. GTACS shall provide a display page of all telemetry and command resource configurations and
interfaces with NTACTS, NASCOM, and the SPSs. This shall include telemetry sources and
destinations (for all incoming normal, dwell, and wideband telemetry), command destination, and data
stream ID. Attachment B provides an example illustrating the type of information to be provided on
this configuration page. (MOD49, CCR4Z26C)

74. GTACS shall provide a display page of the quality of any active NASCOM streams. Attachmenr C
provides an example illustrating the type of information to be provided on this page. (MOD49,
ccR4226C)

75. GTAcs shall provide graphical monitoring display pages as foflows:
a. An equipment configuration page that provides a graphical representation of the SOCC, CDAS, and

backup CDAS SSGS online and offline equipment. Attachment D provides an example illustrating
the type of information to be provided on this page.

b. An SSGS display page that provides a graphical representation of the operational status of all SSGS
components. Attachment E provides an example illustrating the type of information to be provided on
this page. (MOD49, CCR4226C)

GTACS shall provide the user capability to generate an event history report. Selection criteria shall
include event type, spacecraft, and start/stop times. The event history report shall include all event
messages and their event times that meet the selection criteria. (MOD49, CCR4226C)

GTACS shall provide the user with the capability to monitor and display all system configuration and
engineering global variables available on the respective GTACS server. (MOD49, CCR4226C)

GTACS shall monitor and display the configuration, health, and status of the SPSs; and send
reconfiguration requests, in accordance with 504-02 message number 110, to the SPS on user request.
Attachment F provides examples illustrating the type of information to be provided for display.
(MOD49, CCR4226C)

GTACS shall monitor and display the configuration, health, and status of the MRS&Ss; and send
reconfiguration requests to the MRS&S on user request. (MoD49, ccR42z6c)

GTACS shall monitor and display configuration, health, and starus of the OATS. (MOD49,
ccR4226C)

GTACS shall monitor and display configuration, health, and status of the RPM. (MOD49,
ccR4226C)

76.

77.

78.

79.

80.

81.



82. GTACS shall provide the capability for the user to define an event type for each event via a database.
GTACS shall provide the cairability to filter the displayed events in realtime based on either the event
type, a named list of event numbers, event criticality, or Stream ID. A representative list of user
defined filters are as follows:
a. Tell-all (i.e., events issued to other operational GTACS)
b. Visible/audible alarms
c. Spacecraft
d. Telemetry
e. Command
f. Command uplink

- 

- 
f -eormrrantrverifiearion--
h. Command comment
i. Configuration
j. User directive
k. User response
I. OATS
m. SPS
n. MRS&S '

o. NTACTS
p. System/softwareerror
q. Data dropout
r. User prompt
s. Scheduler
t. Telemetry red limits
u. Telemetry yellow limits
v. PTP
w. PM
(MOD49, CCR4226C)

GTACS shall provide the user the capability to develop and manage 4lphanumeric display pages
containing user-defined alphanumeric characters, telemetry values in designated units (raw or EU),
global variables, system configuration status variables, and telemetry data quality flags. These display
pages shall have the capability to distinctly identify on the display out of limit telemetry values, and
distinguish between high and low out of limit conditions. (MoD49, ccR4226C)

GTACS shall provide a directive to obtain snapshots of any display page, whether the display page is
currently active or not. All cunent information (including current telemetry values) defined to be on
the display page shall be included in the snapshot. (1VIOD4I, CCR4226C)

GTACS shall provide the capability for the user to print validation and schedule checker repons.
(MOD49, CCR4226C)

GTACS shall provide the capability to execute all operator entry keystrokes and valid directives in 2-
step mode. The capability to enable/disable 2-step commanding mode shall be provided. Attachment
G provides a detailed description of the two-step capability. (MOD49, CCR4226C)

GTACS shall maintain the SSGS system configuration status of the yaw flip state. A GTACS directive
to set the yaw flip state in GTACS, OATS, and the SPS globally and individually shall be provided.
When invoked by the operator, this directive shall issue a 504-OZ compliant yaw flip reconfiguration
message to OATS and/or the SPS. GTACS shall also monitor the yaw flip configuration status for

83.

84.

85.

86.

87.



88.

OATS and SPS as defined in their respective configuration status messages, and alarm the GTACS
operator with an event log message in the event of a yaw flip configuration mismatch. All yaw flip
configuration states (GTACS, OATS, and SPS) shall be provided for GTACS monitoring and display.
(lvloD49, CCR4226C)

GTACS shall process workstation starus messages and maintain status information on all active client
workstations. It shall maintain a configuration list of all workstations signed onto a spacecraft
configuration. This configuration list shall be made available for operator monitor and display.
GTACS shall alarm the operator with an event log Fessage when a new workstation ID becomes active
for the configuration, when a workstation status message indicates a workstation failure, and when a
workstation status message is not received in a specified amount of time. (MOD49, CCR4226C)

2.

89. Deleted (MOD49, CCR4226C)

90. GTACS shall provide a generic warning to the operator 30 to 60 seconds prior to the occurrence of a
critical command. (MOD49, CCR4226C) 

,

91. The spacecraft contractor shall provide CDRL change page updates for all SSGS documentation
affected by above items 24 through 90, inclusive. (MOD49, CCR4226C)

7.2.2 GOES N-Q Telemetry and Command Transmission System (NTACTS)
'The NTACTS shall provide the interface between the radio frequency (RF) receive systems at the
WCDAS, and the GOES N-Q Telemetry and Command Processing System (GTACS). ln addition to the
general requirements stated in sections 7.1 and 7 .1.2, the NTACTS shall:
1. Be capable of simultaneously supporting both the CDA and the DSN PCM telemetry streams, and

the command uplink of one GOES N-Q spacecraft.
Support the telemetry and command interfaces with the GTACS via a direct Ethernet connection
using the Transmission Control ProtocoVlnternet Protocol (TCP/IP). (Mod 49)
Provide receiver automatic gain control (AGC) data to the GTACS via a direct Ethernet connection
using IP, as in item 2 above, and with an update rate equal to that of the fastest PCM telemetry point.
Reconfigure from a standby mode to active support of a GOES N-Q spacecraft within one minute.
Have no single point of failure or system performance degradation capable of disrupting or
precluding real-time telemetry and command processing operations
Provide the capability at WCDA and BUCDA to generate and receive DSN ranging tones through the
DSN transponder. (MOD24, CCR4073)

7.2.3 GOES N-Q OATS - In addition to the general requirements stated in sections 7.1 and 7.1.5, the
GOES N-Q OATS shall:
l. Retiin, as a minimum, the system functional capabilities and equivalent level of operability and

performance as specified in the Rehosted OATS Requirements Overview (dated 30 November,
1994), and the Operations Ground Equipment (OGE) Operations and Maintenance Manuals, DRL
504-06, Part 16 of 22 - User Manual, Orbit and Attitude Tracking System.

2. Comply with the SPS and PM interfaces specified in the Operations Ground Equipment (OGE)
lnterface Specification, DRL 504-02.

3. Have a sufficiently flexible and modular design to accommodate any new data handling, and image
navigation and registration (INR) requirements imposed by advanced Imager and Sounder
instruments and a LM instrument.

4. Support the INR requirements imposed by the yaw flip maneuver.
5. Use a distributed system architecture with the processing and storage capacity to fully support the

simultaneous processing of five spacecraft configurations from a single workstation.

3.

4.

5.
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